DOCUMENT RESUME 



ED 047 116 



VT 012 443 



AUTHOR 

TITLE 

INSTITUTION 
SPONS AGENCY 
PUB DATE 
NOTE 

AVAILABLE FROM 



Scott, Ellis L. ,. Ed. ; Bolz , Roger W. , Ed;. 

Automation and Society. The Georgia-Reliance 
Symposium. 

Georgia Univ.* Athens •• 

Reliance Electric Co • , Cleveland, Ohio. 

69 

2l2pi. 

Center for the Study of Automation and Society, Post 
Office BOX 47, Athens, Georgia 30601 ($5.75) 



EDRS: PRICE 
DESCRIPTORS 



EDRS Price MP-$0w65 HC^$ 9. 87 

Automation, conference Reports, *Economic Change, 
♦Social Change #, Social Planning, * social Str ucture , 
Sociocultural Patterns# Symposia, *Technological 
Advancement 



ABSTRACT 

In order to explore the status of technology and its 
relationships with areas of social Concern, nearly 50 leading 
authorities iii social orgahizatioh^ automation technology, education # 
and business met for this symposium. Among the 12 articles in this 
report are position papers prepared for each of the four areas, in 
advance of the conference by Clifford E. Evanspn (technology) , Grant 
Venn (education) , ;Heib.ert kleiman (business and the economy) , and 
Frederick L. Bates {social cultural dimensions of automation) • As a 
result of the symppsiumr. The Center for the Study of Automation and 
Society Was established in Athens, Georgia, co-sponsored by the 
University of Georgia and The Reliance Electric Company. (BH) 



■ . *> 









o 

ERIC 



*’> r* 









THE OEOHOIA > RELIANCE SYMPOSIUM 



edited by 

ELLIS L. SCOTT and ROGER W. BOLZ 







FRED Ci DAVISON 
HUGH D. LUKE 
THEODORE A, SMITH 
Cr. ENGLISH EV ANSON 
WILLIAM R. HOUGH 

Grant venn 

RALPH W. TYLER 
FREDERICK L. BATES 
] ROBERT DUBIN 
HERBERT S. KLEIMAN 
: HOWARD R. SMITH 

; r6GER W. BOLZ 



* JV 



■# 



/ 



<o 



saseaiaaaasaso 



t i,' ’ ; ; 

■ , *v T : 



,-CYV’' vfr \ ,1 



{... . il 



A continuing fphim t if advanced t funking 
concerning therole of automation in 
society, future planning, and theimtiail 



change. 



X 









* >' 






1 ‘ V 



U.f; DEPARTMENT OF HEALTH, EDUCATION 
A WELFARE . 

OFFICE OF. EDUCATION 
THIS DOCUMENT HAS. BEEN REPRODUCED 
EXACTLY AS RECEIVED FROMTHE PERSON OR 
ORGANIZATION ORIGINATING IT. POINTS OF 
VIEW OR OPINIONS STATED DO NOT NECES ; 
SARILY REPRESENT OFFICIAL OFFICE OFEDU* 
CATION POSITION OR POLICY. 






\ V ' .M' ' - ' .x. X* !*-,>• V 












THE GEORGIA- 
RELIANCE SYMPOSIUM 



' * ' y\ 



: if 



- . v - v 

i - 

' 7 

K 



" S'' 

■ v , v 

7,^ , ‘ v</. 

«' 'JS . i'C* ' ' v 
, " -• 



• ? 
v <*' 



/*. ' ,4 •• 



' v^; 



' - . ' , edited by 

ELLIS L. SCOTT and ROGER W. BOLZ 



S’ 






, **: v ' >:■ *■ 

^ -V:? ; 

, - ' ^ 
-« / * * ' .A 

, -XW'VV' / 



.tV 



./**' - . 
* A 



r. 




|; J +t 




/ jS - * 

"PERMISSION ;f0 REPRODUCE THir COPY- 
RIGHTED ' MATERIAL' HAS BEEN GRANTED 



d 



'lc. 




Qji. jfaa ^TT mi i ° J 

TO^ERIC^"oR^NI2ATIONSOPERAT>U 



< . UNDER AGREEMENTS WITH . THE iUS WFICE 

OF EDUCATION. FURTHER .REPIWDUCTION 
OUTSIDE THE ERIC SYSTEM REQUIRES PER- 
MISSION OF-THE COPYRIGHT.OWNER." 



y 



^ ^ *♦’» • - v ?*«’>■<• *fy_- mt \ « aaap<h 

nblishers. Ifftwy o/^««r«» G 



> A 




.s 




f 




is the reactibri' of those who were there. On this basis, the 
First Annual Symposium ohAutomation and Society was. aii 
immense success. The participants, ejach contributing a. Valu- 
able three days, jfelt it was one of the most stimulating con- 
ferences theyhadatteri^ Atypi^ couW^rye-to 

spimarize^ the meeting; > ‘a lbt bf new or enlarged thinkiiig 
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use the word knowing that all of us are invited to be chal- 
lenged iby important i«uesr coming to our ‘attention aim 
dM; If;; ifei t yciy defimtely the -reasoned discussion at the 
iymppsium; didkca^;a chaU^ 
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Meeting a technological society’s requirements; the challenge 

willhave onbusinessorganizationandtheeconomicstruc- 
ture;. challenge to be imaginative in visualizing social 
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Automation -and Society is a topic of wide cuitent intereSv 
and great promise; The . first symposium brought ip- .the 
campus: of the: (University pt (Georgia representatives froin 

Ufe^TKe ^pervasiveness 

¥hese included practitioners ~ men on the technological 
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6 A Look Ahead 

Four featured speakers participated in the symposium; 
Theodore A; Smithy Executive Vice President of RCA, was 
the keynoter. ;rie set the stage; for. the three; day series of 
di&ussioris to follow.. 4fr. Smith’s long and distinguished 
association with advanced technology made him a particu- 



fjrst public session was Vice Admiral Hymaii G. Rickover. 
Admir al feckover , who cames resppnsibiUties With both the 
United^ Atomic Energy ^Ornmissidh, coim 
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of the Mariagemeht Department in the College of Business 
Administration at the /ynivereity of Georgia, chaired the 
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A Look Ahead 



enlarged program of automation and society projects, the 
University^ : 

1. Address automation pet se as a salient factor in the 
eiemehtal fequirera produce good? and services. 

2. Examine ho$ ^;autdmation iii the: production of goods 

and services affects arid by other aspects of 

* the ecorioriiy, education, goverriment, arid social 

drgariizatiori. ■ ’ - f, ‘ ^ w 4 s _ 
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concerns as well as those of the society which .constitutes the 



Tfee University of Georgia waspleasedto sponsor, in assoc- 
latioii with Reliance Electric Company of Cleveland, Ohio, 
this first annual Symposium on Automation arid Society. As 
an area of vital concern where the ihstxuction research* and 

mation; and society iritrigues us. The« sy mp osium , and assoc- 
iated activities alloprovide Ithe means for bringing together 
fp^pufe^ "'[CpilQsedl: :up<^>.»lliq|£h^ autQmart* 
tipri 4 n 4 society. The multMiscipliriaiy nature of these 
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A further source of gratitication for us is the opportunity 

our riet- 





^duitiiMte^ The 

symposium serves as a new configuratiori Unking together 
iscliolars with shared interests. Soon we anticipate that the, 
symposium will serve as the hub for a 




basis. Individual members qf such a hetwc^ ^rve as links tp 
other related networks providing^ a complex 
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among the panel; chairmen was exemplary * reflecting com- 
plementary skills and experiencesSv This was a ‘‘shirtsleeve 
airangem^ was a full commitment by all parties 

iiivplVed. We anticipate' that relationships of this kind will 
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*si§ Jjfeaniage^s comnidpic^tprs y drpwn 

defined* i^ues revealedj tlie scppe of th<? subject providea 
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of technology: from a humanistic perspective can be eh? 
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a tremendous 

need to increase its product output and quality; It is. chal- 



ibygoyemmentalagenciesactih^ 

takentotaskbytheuserhim 

demands increasing, [product duality and safety without 
commensuratepriceincreases.., ! 

jf<xr^n|^ industry to search for solu- 
tions, and the answer with increasirig frequen is a greater 
application of automation. 
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agiinsttheriinh^^c^ Indiecomingdecade, indus- 

try/ wiil look to automation to help ; alleviate the growing 
pr<^lem pf iack of adequate labor; This problem is aiready 
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The Challenge of Automation 



tiorii pollution of our environment and the judicious utili- 



Two Major Objectives 

The importance of automation to our societyprompted this 
•Jfrsfc annual symposium, tpwo objectives were chosen as 
appropriate to the ^ope of the symposium and the know- 
ledge of those authorities invited to participate. First* the 



ly defined . Second , the real problems of applying automation 

to yie\V automation with 
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industry, it is only right that groups outside industry also be 
actively aware of the ways in which automation can tip the 
balance of our society. These groups which spring from 
educational* government and consumer organizations have 
both the time and: the communications channels available to 
make their opiiuoiis loudly heard. 

But the social action of automated industry should not 
result from external pressure groups. It should grow from 
within mdustry itself , simply/ because automation is a unique 
’mdi^tlM't^hiioi^,. '^dustx^J^Kiisj^.iifiyzis/autp9iiatlpii>techr 
nologytomeetsociety’sdemandforgoods. 





its sessions and tb its conclusion. It is to be hopedthat the 
problernsrevealedlbythisFirstAiiriualSymposiumonAuto- 
mation to increase its 

continuing relaiicmship within itself for the free flbw of 



information, and: act with educational, governmental and 

than compound, society’s 

problem 
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Theodore A; Smith, Executive Vice President, Radio Corporation 
of America, eamedhis degree in Engineering at Sterns Institute of 

^e|^itotecofEj^ri<^ and Electronic 

s, then on 
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We have had machines to to men’s work for a long time, but 
always under the hand of man; The new thing which 
automation brings is that for some interval machines can 
function without direct hum For the most part we 

think of automation as “the technique, method or system of 
operating a process without direct human intervention” - 
from die linking together of automatic macjunes to the more 
sophisticated systems under computer control. 

There is, of course, only a tlun^e separating highly mech- 
anized systems from true automation. If we tend to think of 
both ^ automation no great, harm will be done, yet philoso- 
phically there may be a major point of demarcation. It 
appears to manjrthat^ no longer 

ail extension of man’s faculties f- that it has become a 
creature capable of endunng independently of man -< and pos- 
sessing its own special attributes f- including intelligence — a 
qualityuptiilnowTeservedfp notthis lead 

tip the. conclusion that automation has usurped the qualities 
of man and that ^an, , .in turn, has abdicated his Unique 
heritage^ • 

;Such;Cconclusibh^ 
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mation is to function and must support the larger enterprise 
system of which automation forms only one element. The 
automated oil refineries could not function if it were not for 
the thousands of human operated filling stations which 
dispense their product. 

Automation is Man's Servant 

Automation is both dependent upon men and linked to the 
destiny of men; It is the product of economic, social, 
political and technological forces which have been taking 
shape for hundreds of years but which are now moving with 
ever increasing speed. In turn, in the years to come, it will 
exert its influence on the systems which compose our 
civilization. 

The roots of automation extend back into the distant past. 
One of man’s earliest needs was to irrigate crops. So, he 
invented a variety of automatic devices to pump water to a 
higher level, such as water wheels, windmills, or more re- 
cently, hydraulic raims, all of which can function for long 
periods without human attention. 

During the Renaissance, inert began to be deeply interested 
in machines arid some began to think of automation. In 
1546; Agricola designed an automatic gold refining system 
which, ariiorig other things, provided for a flow of materials 
from one processing statiori to another. Still later, we had a 
variety of weaving? devices, of which the Jacquard loom was 
an advanced step in providing variable programming. 

In spite of many atterhpts to Use automatiori, it has pro- 
gressed* rather slowly. At first there were only a few simple 
steps in a riianufacturirig operation which could be auto- 
mated. Even now, most riianufacturing consists of some auto- 
mated (demerits arid many which are not. Only recently 
has it becoriie possible to automate complete processes. 
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There are many reasons for the gradual impact of automa- 
tion. Fundamentally it is a system function. To be successful, 
all of the elements of the system must be compatible. Fur- 
ther, the environment in which automation can be used 
effectively is a critical one and is subject to a number of 
constraints. 

For example, a certain degree of market stability is re- 
quired and there must be sufficient volume of work to justify 
using automation. Thus, until there were enough automobiles 
to use gasoline arid to furnish some constancy of demand, 
automated refineries could not be justified. 

Economic Realities Predominate 

Automation must be an economic element of the industrial 
system. It must pay off. It must be capable of being used 
with available materials and components. It must fit the 
nature of the business so that if, for example, product 
changes are required, the production machinery can accom- 
modate them. This factor has led to the important develop- 
ment of variable automation systems subject to a greater 
degree of external control than the fixed systems used at 



If a process is to be automated, there must be detailed 
quantitative knowledge of how the process functions. We have 
been surprised to find that much of our, process knowledge is 
empirical and intuitive rather than scientific. One of my 
associates says that many processes depend upon intangible 
quantities,, which he calls “goofer dust.” Machines can’t 
operate on “goofer dust.” . 

While it is possible to automate many processes, there are 
some where cost is so great .that automation does not .pay off. 
In addition, sieps in some conventional processes. do not lend 
themselves to automation and it may be necessary to devise 



first; 




22 



Automation - A Response and a Sponsor of Change 



entirely new methods. In the field of electronics, one of the 
major costs in buildingiarge and complex equipments is the 
interconnection of elements; In the past, hand soldering of 
wires to terminals was the method used. Now an automated 
system under computer control is employed, but it was 
necessary to develop a new method of “wire wrap” as a 
substitute for spidering. 

It is fundamental that technology be developed to a high 
degree both to make automation practicable and to be 
certain that it will perform reliably. Unreliable automation is 
worse than useless. 

We have had to develop special instrumentation to measure 
the parameters of a process and to supply information in 
such a form that machines could act upon it. 

And not least important^ we have required a financial 
system capable of supplying funds for the acquisition of 
automation equipment. 

Climate MustBe Favorable ~ 

Thus the environment must be favorable for the use of 
automatioh and all of the elements of the automation system 
must be developed to a compatible state. It has taken time to 

do so. ' ' v v -\ 

We cari consider automating any rift the various functions 
in arbusihess enterprise. ^Initially- -most of the thrust Of auto- 
mation was devote# to the production elements. in recent 

eleMents pfdce^ingvsy stems, 

and we are making a start in linking together the information 
and prpduction systems Aftthe same time, computers have 
^eehiUsed i td automate many ‘to such as 

' 'do *’i|'cit: :inv0ive'v physical pro- 

cesses. We have had a desperate need to do so since, as these 
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institutions have grown, they have been threatened with a 
chaos of paperwork. 

Why Use Automation? 

Very obviously business applies automation to increase 
profits and to gain a competitive advantage. In some in- 
stances, industry has been faced with the choice of automat- 
ing or perishing. One of the most cuirent and pressing reasons 
to use automation has been to permit free world trade under 
circumstances of economic imbalance between countries in 
various stages of industrial development. Products produced 
in countries where wages are low can often be shipped and 
sold at very low prices in more developed nations. If industry 
in the developed nation is to survive, it must turn to some 
method for balancing the inequity Of labor rates. 

In the electronics industry , small radios involve a substan- 
tial amount of handwork; The most recent estimate is that 
about 82% of all radios sold domestically in 1 968 were made 
abroad. Presently, we do not have an economic method for 
automating radio production. 

There is sometimes a very compelling reason to use auto- 
mation to reduce costs, which, expressed very simply , is to 
avoid being priced out of the market by inflationary in- 
creases.Butcost is not the only reason for using automation. 
Gur products have become more complex and sophisticated 
and it has been hecessary to provide Tor automatic me thods 
to assure uni formity and re liability . Many problems relating 

Automation has also -been used by industry to replace 
tasks which^ are demeaning dr' unworthy • of- human effort or 
so people wish to perform 

them. Ourcompanymarkets an automatic device toperform 
color corrections for printing plates. It has become increas- 
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ingly difficult to find people willing to scrape away tiny 
elements of metal, hour after hour, in accordance with older 
methods of correcting plates. 

Although the manufacturing industry has only begun to 
use automation on a father limited scale, already there have 



threat and a danger to .all. mankind. This is not, of course, a 
new situation. For hundreds of ye^s some have looked upon 
machines as the rivals of men, taking over men’s functions 



which men could offer. 



Fear Relate to Change 

There have been a number of fears voiced with respect to 
automation. It has been widely claimed that automation has 
resulted in large scalp unemployment. It is said that automa- 
tion has reduced the: number of unskilled job opportunities 
so that those without superior education can no longer find 



There are, I' think, two different bases for the fears of 
automation. The first is ^fear of change itself. There is a Very 
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There has been a substantial increase in the number of: 
service workers in our economy. Some have claimed that this 
is a phenomenon of automation in displacing blue collar 
workers: It is likely that mechanization and, to some degree, 
automation have been an underlying cause, but not for the 
reasons named. Mechanization and automation, by increasing 
productivity and by raising the staridard of living, have made 
it possible for the public to afford and to demand many 
services »» commercial i social, educational and medical - 
which previously were not feasible. Automation may be an 
important contributor to future social progress by making it 
possible for us to afford , other hew and beneficial public 
services; 



Support Function Necessary 

Another claim is that automation will eliminate ail jobs 
except highly technical and scientific ones requiring a 
superior education. Yet automation requires many support 
functions -e machine shop, maintenance, clerical, sales, 
personnel, shipping and the like. These are largely semi- 
skilled jobs and industry has been able to train people to 
undertake them. It has even been possible to teach Computer 
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System operations had some 656,000 employees in 1967, not 
including research and manufacturing, which is about three 
times the number in 1 920. During the period of automation, 
wages increased substantially. For example, between 1954 
and 1966, the average increase in employee earnings was 
59%. 

Neither the variety of services nor the expansion of the 
telephone network would have been possible had it not been 
for developments in technology and the use of automation. 
And. much of the expansion of the telephone system has been 



Thus, automation is both a response to change as well as a 
sponsor of change. 
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Automation has been defined in many ways. At times it 
has been described as no more than another word for mech- 
anization, at other times it has been defined very broadly, 
and sometimes it has been limited to controls and computers. 
For the purposes of this paper we shall assume a rather broad 
all-encompassing viewpoint in our discussion of automation 
so as to include the public domain as well as the industrial 
processes. We shall, however, exclude the military and space 
research areas. 

The Tool Engineers Handbook 1 offers a preliminary in- 
sight into the area in which we are interested with this 
comment: 

“Automation may be defined for the industrial area as the 
application of machinery to perform and control automatic- 
ally and continuously all the manufacturing operations in a 
given plant, from the raw material to the finished product. In 
its optimum development, automation embraces the most 
complete, feasible mechanization of the individual handling, 
machining or processing, inspecting, assembling, testing, 
packaging, and programming operations, plus the integration 
of all equipment and operations for continuous mutual coor- 
dination, regulation, adjustment, correction, and control. The 
primary objectives of automation are: 1. Balanced and con- 
trolled production; 2. Uniform and controlled quality; and 
3. Lower manufacturing costs.” 

1. References are listed at close of chapter. 
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By substituting a few words we can revise this definition so 
that it applies to the public domain as well. Thus, automation 
may also be defined as the application of machinery to per- 
form and control automatically and continually all the opera- 
tions in a given public service area. In its optimum develop- 
ment, it embraces the most complete, feasible mechanization 
of the handling, processing, transporting and programming 
operations, plus the integration of all equipment and opera- 
tions for continuous mutual coordination, regulation, adjust- 
ment, correction and control. The primary objectives of auto- 
mation in this public sector are: 1 . Balanced and controlled 
operation; 2. Uniform and controlled performance; and 
3. Promotion of the public welfare (maximum availability of 
public services at minimum cost). 



Applicable Definitions 

An erudite and rather comprehensive definition of automa- 
tion is to be found in The Encyclopedia Americana 2 . Since it 
concerns itself with the broad social, as well as technological 
effects of automation, this definition is particularly applic- 
able to this Symposium: 

“Automation, an advanced technique of industrial 
manufacturing and scientific investigation which has evolved 
from the basic concepts of the machine and mass production. 
Hence, automation represents a new level in the continuing 
industrial revolution. Because of the power of automation to 
formalize and to expedite scientific thought production, the 
consequences of this new technique will have a more pro- 
found effect on our civilization than the mere development 
of a new technique of manufacture. In effect, automation is 
promoting a technological revolution which dwarfs, in 
significance, the concurrent industrial revolution . . . 

“The difference between automation and mass production 
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lies in the complete integration of fully automatic machines 
without the need for man as an intermediary. The machines 
are self-loading and self-unloading with conveyors guiding the 
goods in various stages of production from machine to 
machine. Electronic controls and actuators coordinate the 
functions of the various machines even to the point of cor- 
recting for errors and evaluating the quality of the finished 
products. Hence, from new material to finished product the 
entire manufacturing process is automatic without the inter- 
vention of man. The automatic controls are capable of 
making swift decisions when confronted with a predeter- 
mined set of variables in a variety of possible patterns. 
Materials, such as radio-active substances, which cannot be 
used in normal manufacturing processes because of the 
hazard to human life can be used in the automatic factory 
without peril. 

“The fully automatic factory has not yet been achieved at 
the production level. However, there are semiautomatic 
factories in existence as well as a large variety of fully auto- 
matic machines which consummate a particular group of 
manufacturing operations . . .” 



Automation Trends 

Reference to the “state of the art” in this discussion will 
apply primarily to the knowledge and hardware now available 
to transport, process, control and distribute the various goods 
and services in our economy. Transport will include the 
movement of raw materials, finished goods, and the necessary 
catalyst, people. Control will include the sensors, the logic 
and commands, and the reporting. 

In looking ahead it is useful to examine some of the break- 
throughs emerging from the world’s laboratories. The new 
technology purview includes new processing and control 
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methods and, as well, new materials. We cannot neglect, of 
course, the impact of the future generations of computers 
and of the new power sources which will become available. 

No discussion of this nature would be realistic without 
recognizing that application always lags the art considerably. 
How and why it lags, of course, is determined mainly by its 
economic payoff. Much of the art is still very expensive when 
compared with the cost of comparable human effort. Thus, 
trends by industry differ widely — some already have an 
appreciable degree of automation; some we can expect to see 
growing actively in the future, for example, in construction; 
some new industries will adopt automation directly without 
passing through the evolutionary equipment growth of the 
older industries as well it may be with ocean fanning. In the 
public domain changes can be expected in transportation, 
water waste recycling, communications and the wide prolifer- 
ation of computers throughout business, government, educa- 
tion and even into our homes. The medical field and the need 
for the control of pollution will also be burgeoning areas of 
automation. 

The future will require a change in the factors for deter- 
mining the degree of application of automation. Now the 
major factor is economic payback. In the future, especially in 
the public domain, human needs and comfort and the wel- 
fare of the human race will have to predominate especially in 
reducing and controlling air pollution, water pollution, noise 
disturbances, medical efforts, transportation problems, and 
public safety hazards. 

A Look at Technology 

While each observer may and perhaps does have his own 
concept of automation, with no two being exactly alike, yet 
all being similar, it is evident that we would belabor the point 
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to try to find a common denominator to suit everyone. For 
this reason it is most practical to assume the broad systems 
implication of automation as it applies to any useful work in 
industry, in the household, transportation, medicine, and 
agriculture. Because of their unique and specialized character, 
it is not reasonable to include military automation nor space 
exploration automation. 

The key word in the preceding paragraph was system. As it 
is applied, the term can refer to a department, a single pro- 
duction line, a single plant, or it may involve a large network 
such as a telephone or electrical service network. Without a 
knowledge of what the system is, what it is supposed to do, 
what influences act upon it and how the system is affected 
by these influences there can be little hope for a successful 
automation program. 

One of the major reasons for failure in some attempts at 
automation in the earlier days (and even today yet) resulted 
from not recognizing this fact. It was assumed by many that 
any engineer with good credentials in a recognized discipline 
could successfully head an automation program. Similarly 
companies that had supplied a satisfactory line of equipment 
for many years, thought that merely by so deciding they 
could become automation specialists. 

This simply is not possible for most companies. Automa- 
tion technology integrates all of the engineering disciplines 
and, in addition, includes some that are not engineering. The 
automation engineer (the word engineer is used for lack of a 
better term: other terms could be expert, leader, specialist, 
manager, etc.) must use a total system approach to an auto- 
mation project. He must be able to see the overall scope of 
any project in its entirety and yet be able to refocus on 
critical details within a discipline. He does not need to be an 
expert in any contributing discipline, but he must be able to 
interpret and relate the outputs or needs of one discipline 
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with another and must be able to interpret or communicate 
these to management. 

In the broad sense which we are using to describe automa- 
tion in this paper, “management” may be the management of 
an individual company, an individual plant, a government 
bureau, or of a municipality (the town fathers). The automa- 
tion specialist must also understand economics and the 
humanistic impacts of the project which affect the workers, 
guide the designers, limit the builders of the equipment, 
influence the people who are to operate and maintain it and, 
of course, satisfy management. Such a paragon perhaps does 
not exist or if one were found, he would probably be lured 
into other more lucrative fields. 

As said before, the importance of the system concept was 
not fully realized when automation , was in its early stages. 
However, more and more people have recognized this fact 
especially with the growth in size and complexity of pro- 
grams until today we see many firms joint venturing their 
talents under a single head to complete difficult projects. 

For example, it was once thought that to acquire a success- 
ful automated or even a fully mechanized warehouse one had 
only to call a conveyor company. Even the conveyor comp- 
anies now know that the necessary sophisticated controls and 
computer system logic require their joining forces with others 
who have developed and refined these special talents. 

Continuing on this subject of how general attitudes have 
changed in the past twenty years, most management people 
have changed their viewpoint. During the 40’s and 50’s, 
except for a few enlightened management teams, managers 
chose to view automation as simply a better type of machine 
tool or another faster piece of office equipment. They chose 
not to listen to anyone who explained the critical need to fit 
the product and the automation system together, especially if 
it n^eant modifying the product. Similarly, in the case of 
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office automation, many could see no need to modify their 
current paper procedures in order to achieve the best results 
with the new equipment being purchased. The consequences 
were some horrible examples in the shop and some very 
costly false-starts in the office. 

Today many more managements understand the need to 
integrate their product design with their automation plans. In 
fact, many companies have put Value Engineering groups 
into their design departments to get the benefits of such 
integration as quickly as possible. Thus we see that in the 
twenty years that automation has been an accepted tech- 
nology, management appreciation and understanding of auto- 
mation and its requirements has grown appreciably. The 
pioneer contributors to the field of automation literature 
deserve our thanks for this improvement in the business 
environment. 



State of the Art 

It is generally agreed that the word automation was first 
used officially in 1946 although the activity for which it 
stood had been developing for some time. The exigencies of 
World War II had forced the technological development with 
new scientific breakthroughs and new production techniques 
emerging as a result. The post-war conversion from a military 
to a consumer oriented economy required a great deal of 
re-tooling. 

A significant change in the labor pool for peace-time pro- 
ducts had occurred. Wage rates had doubled and redoubled. 
Even at the increased wage rates there was a shortage of labor 
available to supply the pent-up demand for goods made by 
pre-war methods. Faster and cheaper means of production 
had to be found. To accomplish this the new war-time tech- 
niques and discoveries were brought into use by the engineers 
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of production and automation was well on its way into the 
modem scene! 

In the twenty some years that the word automation has 
been with us many more new engineering and scientific 
developments have taken place. The magnetic wire recorder 
of World War II developed into the magnetic tape decks and 
memories we know and use today. 

The proponents of analog and digital computing systems 
argued the relative merits of each for control of processes and 
machining. Digital won out for machining and developed into 
the numerical control methods while analog generally was 
accepted as preferable for certain kinds of processing 
operations. 

Airborne electronic equipment had forced the develop- 
ment of the smaller vacuum tubes and industry was adjusting 
to these changes when the transistor was invented in 1948. 
This, within a few years ushered in the era of solid-state 
circuitry. Whereas limitations as to size of computers had 
been forecast because of the b^at generated by the many 
vacuum tubes, now the compute could be larger in function 
and smaller in physical size with luae problem of heat. 



Computer Use Expanding 

The proliferation of computer models, the desire for flexi- 
bility, the constant search for reduced size led eventually to 
the integrated circuit. When the production of integrated 
circuits reaches an acceptable level of quality control by 
noimal industrial standards, another cost breakthrough in 
computers will be realized. For practical purposes we can say 
computers have been available for only about twenty years, 
one human generation, yet the computer of today is the great 
grandson of the early models of twenty years ago. Likewise, 
application of computers is now limited only by the imagina- 
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tion and resources of the owner and user. Computers are used 
to read and command other sub-system computers. Com- 
puters can now by-pass the necessity of producing tapes for 
N/C machines by controlling the machines directly. Time- 
sharing has brought powerful computers and programs within 
the reach of all. The field is so dynamic that to say “this is 
the status” is to be wrong tomorrow. 

Twenty years ago the laser and maser were no more than 
the imagination of a science fiction writer. Today lasers are 
used for certain machining operations, to balance rotors, 
measure distances and accurately guide tunneling machines 
underground. And as an indication of how fast technology is 
moving, computerized microwave and modulated light sur- 
veying equipment had just begun to replace the standard 
transit on our far-flung highway program when the laser 
transit and its greater accuracy made its entree and impact 
into the surveying field. Although the principles of light 
interference have been known for a long time, it was not 
until 1956 that the science of holography was founded. Now 
we have three-dimensional printing and research is proceeding 
in the attempt to utilize the theories of holography to pro- 
duce three-dimensional television. 

Television was in its infancy twenty years ago and made its 
first mild impact about the same time the term automation 
did. But it was a few more years before industry was able to 
receive the benefits of closed-circuit television. Now cameras 
have become small enough and versatile enough to allow 
them to be used in such otherwise , inaccessible places as the 
inside of a clogged sewer pipe. In combination with remote 
controls, television cameras allow workers to get “close” to 
see and manipulate an otherwise too dangerous operation. 
What started out as an interesting toy has become an indis- 
pensable part of the control system in many plants. 

The staggering impact of these examples is really how 
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short the lead-time has become for a theory to emerge from 
the laboratory as working technology and be installed for 
practical use. Before the age of automation, it usually re- 
quired about twenty years for a theory to be put to any 
productive work in industry. This length of time is now 
decreasing to a few years. The critical implication of this is 
that if one has a three-year program under development it 
could be partly or completely obsolete by the time the pro- 
ject is installed. However, a more realistic reaction is to 
recognize that change is with us and to constantly maintain 
review points both during the project and after it is installed. 

Not with us twenty years ago or in their extreme infancy 
were some of our controls. Proximity switches were limited 
to photocells, pyrometers and some magnetic switches. These 
have been markedly improved in speed of response and 
accuracy. And, added to these are the capacitive switch, the 
inductive switch the infrared detector, the sonic switch and 
the air switch. These can detect the presence or position of 
an object from .001” to several inches away. 

Just as semiconductors and solid-state circuitry solved 
some of the environmental problems of electronic circuit 
applications, so now fluidics (pneumatic logic) allows equiva- 
lent logic circuits to be placed in magnetic and electric field 
and in vibrational or explosive areas impractical for electronic 
circuitry. 

Along with the improvement of components has developed 
the knowledge and sophistication of the circuitry. Feedback 
“hunting” is now minimal and a great deal of the available 
circuitry is off-the-shelf. Importantly, this circuitry can also 
produce a running record of the system’s performance in the 
form of charts or when combined with other inputs it can 
generate totals on volume, costs, degree of quality 
performance, etc. 
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Influence of Materials 

At the same time that many of the elements of automation 
have become more sophisticated, many of the raw materials 
have changed considerably also. Most notable has been the 
veritable explosion of plastics with their manifold properties. 
These have greatly assisted designers in discovering simpler 
methods of achieving finishes, part simplification, structural 
strength, and automatic assembly and packaging. 

Similarly, papers today have many properties undreamed 
of a generation ago. The same can be said for glass and 
ceramics which have made new inroads on the construction 
field especially. The metals fields, both ferrous and non- 
ferrous have not been idle. New alloys, new combinations, 
new shapes, the expanded choices in powdered metals, have 
given the designer new dimensions to his thinking. In fact, 
the difficult problem many times is not “What will do it?,” 
but rather, “Which will do it at the best value?” 

Lubricants are a good example of the very broad scope of 
properties now available in today’s materials — for every 
temperature, environment, condition and expected life of the 
equipment. Maintenance of equipment has been assisted also 
by plug-in components and sub-assemblies. This has speeded 
up emergency repair to the point where it has obviated the 
need in many cases for expensive standby equipment and 
overly large in-process “float” storage. 



New Processes 

Several new processes have been developed within industry 
these same twenty years all of which have had a marked 
influence on the evcr»omy* One of the most dramatic has 
been the freezing of fresh and cooked foods. Actually, a 
whole new industry has developed as a result. An added 
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boost has been the introduction of Cryogenics to the in- 
dustry. It is now one of the important parts of the field. It is 
particularly critically important for the fishing industry and 
for pulpy food items such as tomatoes and strawberries 
because conventional freezing is so slow that as the water in 
the product freezes and expands, the cellular structures rup- 
ture. Then upon thawing the product becomes mushy. With 
the faster cryogenic freezing this undesirable characteristic is 
minimized. 

While on the subject of frozen foods we should mention 
the relatively recent freeze-dry process where the boiling 
point for the water in the frozen product is reduced by evac- 
uating the surrounding area. This allows the water (as ice) to 
sublimate without the natural oils and flavors also doing so. 

Dielectric heating has been known and used for many 
years, but the use of microwave energy is a rather late out- 
growth of the radar of World War II. Microwave energy can 
be used to cut processing times from hours to minutes. As 
knowledge about its uses and control become more widely 
disseminated it will have greater and greater impact on in- 
dustry where quick drying or heating is required. 

In the metals field the new processes of electrical discharge 
machining, electrochemical machining and electron beam 
machining have been added. They have been called exotic 
methods, but they are economically sound when properly 
used. Similarly, laser welding of ultra-small parts, ultrasonic 
cleaning, welding and inspection and electromagnetic forming 
and friction welding are all new processes that will become 
less dramatic as they are utilized more fully. 



Numerical Control 

By far the greatest change in the machine shop has been N/C, 
numerical control of machining. From its tentative 
beginnings as a play-back recording system for a tracer lathe 
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to today’s fully equipped N/C job shop is a dramatic chapter 
in the annals of the machine tool industry. Familiarity and 
progress with N/C equipment has proceeded to the point 
where practically any degree of sophistication is attainable. 
Hardware and peripheral software are available to combine a 
number of N/C units into a processing complex with auto- 
matic process planning, throughput control, inspection and 
accounting. 

The field of materials handling has probably benefitted 
more from the growth of automation than any other field. 
This is only natural because the results in this field are so 
self-evident. While most of the great variety of transport 
means were available twenty years ago, they were seldom 
integrated with equipment as a system in those days. Further- 
more, many items such as turnovers, while procurable, were 
not off-the-shelf items. This integration with equipment, the 
increase in standard units and the development of controlled 
conveying systems are the most marked advancements in the 
materials handling field. It is difficult to find a picture of an 
“automated area” which does not have at least some convey- 
ors in it. Consequently, in many peoples’ minds, the auto- 
matic transport of materials has become synonomous with 
automation. 

Materials handling continued its development outside the 
plant with new uses for pipelines such as slurries to move 
granular substances. Overland conveyors many miles long 
have been designed to move excavated material, construction 
material, coal and fill. 

And all too few conveyors for people have been developed 
and installed. 

In addition to the “evolution” there have also been some 
notable innovations and advancements during those years. 
The transfer machine, although based on older proved 
machine design principles, became an industry standard. 

Vibratory bowls developed from an experimental curiosity 
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to involved sophisticated cascades of storage, cleaning and 
feeding units. 

Magnetic belts were developed to separate ferrous items, 
then to convey and finally to also carry magnetic instructions 
along with the loads. 

Floor carts became radio controlled or electronically con- 
trolled with wires in the floor. 

With industry’s acceptance of pallets a whole field of 
loaders, stackers, and line storage equipment has been 
developed. Loading and unloading conveyors have been in- 
stalled in truck bodies and the air glide has been developed to 
allow a man to easily move a one-ton pallet load. 

As machining speeds increased in the shop, the removal of 
chips necessitated the development of chip removal systems. 

The changes and advances being made in controls, pro- 
cesses, equipment and material are constantly continuing. It 
is natural to wonder what tomorrow’s breakthrough will be. 
Having a few inventions to his credit, the writer knows how 
difficult it is to create something and then how simple it 
appears to others after it’s been done the first time. And such 
is the case here, to name what is next on the horizon is just 
about equivalent to inventing it. 



State of Application 

It would indeed be presumptious for one to attempt to 
determine the degree of application of automation in in- 
dustry. Therefore, I will attempt to give some examples in 
the various fields of work and from these try to arrive at 
some conclusions. 

We’ve seen from the previous comments that in twenty 
years since automation was first named there has been a rev- 
olution in the means available for accomplishing production. 
Also the manufacturing processes themselves have undergone 
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a mild revolution during this time. Thus, it would be safe to 
say that a company making anything the same way it made it 
ten or more years ago is probably doing it inefficiently by 
today’s standards. 

In the field of mining this period saw the development of 
boring machines and conveying equipment that will enter a 
mine, dig and convey the raw minerals to the surface. Two 
factors stand in the way of fully automatic mining, especially 
in coal mines. One is the owner’s concern for cost and the 
second is the miner’s fear for their jobs. 

A current pilot operation, however, is testing the applica- 
tion of remote control of automatic mining machines. They 
are self-propelled into horizontal shafts and controlled and 
guided by control consoles outside the shafts. So far these 
have worked reasonably well except where the veins fluctuate 
appreciably. 

Actually, the mining in itself is no longer the major pro- 
duction problem. The major problem is getting the product 
out of the tunnel as quickly as it is mined or cut and to keep 
the equipment running full time. 

A major source of raw materials is agriculture. And here 
automation truly has upset the pattern of living probably 
more than in any other single segment of our economy. 
Single family farms of years ago are becoming a thing of the 
past. An appreciable number of today’s farms are large corp- 
orations run by professional managers, many with advanced 
degrees in their specialties. The farm workers no longer are 
wise only in the ways of growing crops, but also are wise in 
the ways of equipment. They are, in fact, proficient 
mechanics. 

Mechanization and automation in agriculture has pro- 
ceeded step with step with the laboratories. The search for 
better seed, more uniform growth and ripening patterns, 
indeed, the development of growth patterns to suit machines 
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have materially aided the conversion from hand labor to 
machinery. Just as a factory will go on two or three shifts to 
meet high-production seasonal demand, so too does the 
modern crop “factory” operate around the clock during criti- 
cal periods of planting and harvesting. A good classic example 
of farm automation is the wheat combine which cuts the 
wheat, thrashes it, bales the straw and delivers the grain to 
accompanying trucks. 

To gather those items which cannot be automatically 
harvested, workers (40 to 80) are carried across a field while 
lying above a conveyor belt. In this system a giant tractor 
pulls two outrigger conveyors while the workers cut or pick 
the product and drop it onto the conveyors which carry the 
product to the tractor and thence to following trucks. Thus, 
even where automation is not yet possible, mechanization is 
used widely. An interesting example of modem farming is an 
air-conditioned chicken house with individual coops for the 
hens, piped and timed water and feed, conveyed droppings 
and conveyed eggs, automatically cleaned conveyor belts, and 
automatically timed lighting system. 

In discussing agriculture we should perhaps mention two 
other trends — one, the constant shrinkage of the citrus 
groves and the other, the still not fully-automatic milk pro- 
duction system. At the rate in which land is being gobbled up 
for housing developments, industrial tracts and recreational 
facilities, the time will come when citrus juice production 
will be fully automated and completely synthetic. Similarly, 
although milk handling is almost completely automatic from 
udder to package and the cows automatically fed, the barns 
semi-automatically cleaned, nonetheless the care and comfort 
of the contented cow requires many valuable acres of ground 
and many man hours of labor. Research is therefore under 
way to determine how to produce milk synthetically in a 
factory. It is probable that within the next decade synthetic 
milk will be on the store shelves. 
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From the mines and farms the materials go to the refiner- 
ies, mills, canneries and factories. 

Some of the best examples of automation are to be found 
in the refineries whose product lends itself to continuous 
programming and control. Steel making has with its con- 
tinuous casting, and automatic computer controlled rolling 
mills leaped upward in the scale of automation also. 

Canneries whose line speeds have risen from sixty and a 
hundred cans a minute to the neighborhood of a thousand a 
minute can be categorized as in the upper half of industry’s 
automation scale. More and more of the operations of clean- 
ing, inspecting, cutting, and cooking are becoming con- 
tinuous and fully automatic. Seasonal peaks and valleys are 
limiting economic factors to the greater use of automation. 

The thousands of fabricating plants that convert the many 
materials into millions of products make an evaluation of the 
status of automation application in the general manufactur- 
ing area an almost impossible task. It depends upon the pro- 
duct, the size of the company, the volume produced, the 
progressiveness of the company’s management and the in- 
genuity of the engineers. 



Areas Least Automated 

Generally, speaking, and recognizing that there are thousands 
of products made by thousands of different companies, the 
assembly, final test and warehousing are probably the 
least automated, on the average, in comparison with the 
other major operations. Assembly is least automated because 
of cost, complexity, and/or the frequent need to redesign the 
product for automatic assembling. Final testing is not auto- 
mated in many cases because, surprisingly enough, many 
manufacturers do not really know how to test their products 
without destroying them. Warehousing is not as automated as 
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it could be because of the large investment which is usually 
required. 

The transportation and distribution of the product to the 
consumer is a most difficult phase for which to plan a system 
of automation unless a direct tie between the producer and 
consumer can be made. Such a tie is exemplified by the 
producer of cans who builds his plant adjacent to a cannery 
and supplies the cans by means of a conveyor through the 
walls of the two plants. 

This, of course, is the exceptional case and it is extremely 
difficult to plan even a relatively small distribution network 
system because the system necessarily gets entangled with a 
multitude of other factors not under the control of the 
systems mer of any one manufacturing company. Some of 
the difficulties of our distribution system — and here I’m 
speaking of the technical not the equity factors — is that 
trucks carrying products must travel the same highways 
which are traveled by the vacationer, the worker, and the 
housewife. It would make much more sense to provide a large 
trenched out and covered over conveying system to transport 
goods between major population centers than to build extra 
roads for extra trucks and cars. 

We have found in our modern in-plant material handling 
systems that it is best to divorce the flow of materials from 
the movement of people. Yet we continue to mix both in our 
movement between plants and between cities. 

As a hypothetical question, what would happen if we had 
another AT&T, say the American Tollway and Transport 
Company? This company would receive a franchise, as does 
the telephone company, and would rent all vehicles and other 
transporting equipment to the users on a monthly basis as the 
telephone company rents its equipment. It would maintain 
the arteries of transport, the terminals and the interchanges. 
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It is possible that its scope would have to include air freight, 
railroads, trucks, barges, conveyors, and pipelines. One can 
wonder what the progress of our roads (both highway and 
rail) would be, what the safety record would be and how 
soon we would have automated highways. 

What I’m leading up to is that the time is past when an 
individual manufacturing company can attempt to decide for 
itself what is best on those questions and problems which 
affect the outside community. Today a plant is built in a new 
area and suddenly new traffic jams occur, old desultory inter- 
sections are suddenly dangerous, the local water table drops, 
a new housing development for the influx of workers over- 
taxes the sewer system, the school system and the local 
safety facilities. 

T.M. Cornelia has commented 3 pointedly on the issue 
involved: “Most actions are expedient. People react to 
specific problems without thinking them through, propose 
solutions without understanding the kind of ethical values 
they endorse, and implement those solutions without being 
aware of their long-range consequences. The result of this 
mass reaction process is the creation of social progress with- 
out purpose, ethics or justice. Only objective values can legis- 
late the course of a free society. Without them, the destiny of 
a nation — and its institutions — will be dictated by a random 
choice of expedient actions.” 

It is this “random choice of expedient actions” that we 
have observed up to the present, which have polluted our 
water, our air, offended our ears, and in too many cases 
offended our environment. In our automation programs of 
the future, we must, as part of these programs, take into 
consideration not only the immediate need but as well the 
proper return to the environment of the by-products and 
wastes of industry and commerce. 
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Automation a Blessing 

In closing, the Encyclopedia Americana 2 is perhaps prophetic 
in terms of the major concern of this Symposium: 
“Automation means the ultimate divorcement of man from 
the machine as an integral part of its operation. This is, per- 
haps, the greatest blessing of automation. A society based on 
industrial automation should enjoy standards of material wel- 
fare and freedom which are difficult to comprehend at this 
time. Automation offers even to the most underprivileged 
parts of the world opportunities which are now almost 
impossible. However, there is the potential danger that man 
will direct a disproportionate share of his intellectual effort 
to the machine as the source of his bounty. There is even the 
danger that man will delegate to the automatic machine some 
of his gift of free will. To meet the challenges of the auto- 
matic age our greatest weapon is education — not education 
in the sense of vocational training but education for all 
people in the spiritual and intellectual beauties of life. In this 
way the automatic machine can be made a force for good and 
provide for all the people a measure of the good life hereto- 
fore reserved for a relatively few people. This rise of popular 
democracy which grew out of the industrial revolution and 
continues to prosper in an age of mechanized industry will 
continue to prosper as the only possible form of government 
in an automatic age . . .” 
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In taking a serious and intense look at automation as we have 
defined it for the purpose of this symposium, in all 
probability the most outstanding fact that emerges is that the 
actual technology available is far more advanced than its 
application. And, it probably will always be so. The present 
level of the technology appears to be mainly that of man 
planning what is to be done, programming what is to be done 
and then automatically controlling the process according to 
the plan developed — but by and large in bits and pieces or in 
limited areas. 

Application of the technology of automation using even 
rudimentary systems approach is limited. Total systems 
theory applied to really large installations is almost nonexist- 
ant. But, the one distinguishing factor about automation is its 
systems implication. A system of course can be bounded by 
any number of perimeters. We can have a solar system which 
includes the planets and the sun; but we can also have a 
system that deals with just two entities within a single pro- 
duction line, within a single department, or within a single 
plant. Again, we can enlarge our system to deal with a multi- 
plicity of plants. Today it is becoming necessary to think in 
terms of systems. Until there was real understanding that the 
benefits of automation are derived by following a systematic 
approach, many efforts, especially among industrial engi- 
neers, merely created bottlenecks. In other words, automat- 
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ing to solve a bottleneck created another bottleneck by 
trying to solve the problem from too narrow a viewpoint 
with no concern for the implications and effects of that 
solution upon other factors immediately adjacent. 



Limitations Are Many 

As a matter of practical reality, the present applications of 
automation technology are definitely limited by economics. 
This is especially true in industry where there is an absolute 
need for justification of expenditures. However, there are 
many cases extant wherein the limitation is plainly a lack of 
understanding of the process itself that is to be automated. 

Other situations are present that also create limitations. 
One is the inertia of individuals. There are such factors as 
social rate of change — acceptance of the new, the different. 
And, there is always the knowledge barrier, the rate at which 
new knowledge is assimilatedand put to use. 

In the manufacture of ball bearings, which all agree is a 
pretty complicated and demanding task where the variety is 
great, there are some companies that start out with raw 
materials in the form of a rod and sleeve and end up with 
boxes of ball bearings quality programmed to go all over the 
world, without any human hands touching them in between. 
The amazing thing about that is that it does fit the major 
requirements of automation - it definitely has lowered the 
manufacturing costs, created uniform and controlled quality, 
and it does lend itself to a production control. In fact, some 
of these ball bearing factories are probably as fully automatic 
as will ever be obtained. All of the aspects of inspection and 
quality control are done by machine. In such areas automatic 
factories are here and they are not as fully developed in this 
country as they are in some others. Japan is far more ad- 
vanced in some of these areas than we and thus contributes 
to our import-export imbalance. 
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Availability and Ability Problems 

In one sense it seems we are generating new information 
faster than we can develop ability to use it. Handling infor- 
mation, storing information or retrieving information has, it 
appears, little relationship to the ability, willingness, or time 
with which to create concrete results. As has been learned in 
the computer field at great expense, it is of no value to 
automatically process incorrect input data. 

It is equally realistic in other areas to note the utter waste 
resulting from automating the wrong process, the wrong pro- 
duct or even merely poorly planned operations. 

It is interesting to notice, in this whole technological 
development, the fact that you have to achieve certain tech- 
nological innovations before you can move on another step. 
For instance, as in transportation, efforts had begun toward 
automating but revealed technological blockages that 
wouldn’t allow particular aspects to move forward. There 
were technological requirements to be met before it was pos- 
sible to move on to the next step. This appears true through 
all industries, even when a minor limitation is the problem. 

Although technological “gaps” do create difficulties, it 
may even be more critical when management ignores the 
importance of the time factor. Most problems can be solved 
satisfactorily to a degree in spite of such gaps but seldom 
when the economic time factor has been subject to abuse. 

From the personal experiences discussed at this meeting, it 
seems generally true that most problems are not attacked 
until they become really acute. Most industries seem to 
ignore problems, do not anticipate problems by and large, 
wait until the problems get relatively big, and then try to 
solve them themselves. Reluctantly they seek someone to 
solve them, and then eventually when the time table is run- 
ning short, then they go for expert opinion: As one example, 
a company recently had to meet some orders for a new line 
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of products and wanted to be in production within five 
months. Asked how they had come up with such a short lead 
time — it proved that 18 months had been spent in thinking 
about it and talking about it with various people and not 
looking at the total system problem until it was almost too 
late. 

The fact is there are three main constraints in automating. 
One is technological, one is social, and the third is theoreti- 
cal. The technological may not be the most important. 



Social Constraints a Key 

In spite of some technological constraints, these are far 
fewer than the social constraints. In construction for instance 
— there are equipment manufacturers who build what they 
call “packaged boilers.” In other words, they put the whole 
thing in a package, you can buy it, have it shipped, and 
installed by just putting bolts into the foundations. Yet the 
codes in many cities require that when the package is deliver- 
ed, that it shall be unpiped, taken down, and then repiped by 
the plumbers’ union. The values of automation to the 
consumer are lost. 

One of the really basic problems of technology is frequent- 
ly that the people who are developing the technology do not 
look at the whole picture, and, as yet, there is no well-estab- 
lished, accepted way of looking at the whole thing. 

Of course, we have to recognize that we have made a lot of 
progress - we may have a great many problems, but we have 
made a lot of progress, through technology and through the 
evolution of mankind, in the past 30 to 50 years. No matter 
what system you are considering or what problem you are 
considering, there is always a practical matter theorized 
where you. concluded properly every consideration. 

But, here we must differentiate between scientific investi- 
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gation and invention. Even the courts have indicated that if 
you can develop something mathematically, it is not really an 
invention. The engineer by training and inclination needs two 
things in order that he can invent. He needs first direction — 
to be told what is wanted — and then he needs the where- 
withal - the money and the lab to do it; and, granted these, 
usually he can accomplish most of the things that he set out 
to accomplish. Now, if you can accomplish them for the 
amount of time and money you want - that’s another factor. 
But most engineers are not inventive in a sense that they see 
that we need some particular item and create it thereupon - 
rather somebody else usually points out what is needed, and 
the engineer comes in to solve it. He’s trained in school liter- 
ally to do it that way. 



Advocates Needed 

Whatever the institution that attacks a problem - be it 
business or university or government group or what have you 
— that group has to be dedicated to doing something about it 
or it ends up being a great theoretical exercise. There has to 
be the leadership and determination to analyze, to the point 
that that leadership judges the matter can stand analysis with- 
in the economic environment that exists. There has to be an 
advocate, also, and that advocate has got to go out and 
merchandise the idea — again without regard to formal organ- 
ization — and then you are going to get something done. As 
the complexity of the problem increases, the organization has 
to consider more factors in the creation of its system solution 
and you’ve got to go through those steps of analysis and 
advocacy or you are not going to get anything done. It may 
not be perfect, but life isn’t perfect and it seems that we are 
making a lot of progress, as imperfect as we may be. 

Many small businesses - with just a few million dollars in 
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gross sales — do not feel that automation is for them. On the 
other hand, a case in point was a manufacturer of a high- 
quality candy whose sales were about one and a half million 
dollars, and who wasn’t able to fill his orders. By giving him a 
new process — a continuous process — that was a new system 
from the handling of the nuts and the syrup right at the 
beginning through to the packaging, he didn’t have to build a 
new building, and was able to cut his production staff where 
the automatic process was handled by two people instead of 
about 1 5 he had before. Now there was a displacement of 
workers for a while, but his sales have doubled since and he 
has been able to keep his prices down, and so now he actua’ly 
employs more workers than he did before. 



Look Ahead 

In some ways one has to think of automation itself 
depending on where you stand. Many factories today get 
their raw materials almost daily; they process so much so 
rapidly that to maintain any sizeable amount of raw stock is 
uneconomical, so materials have to be brought in almost 
daily; most companies ship daily. When you have a situation 
like that, the plant is no longer just by itself, it is a part of a 
transportation relationship. Communication between plants 
as a result has grown so that you now have a network of 
communications and flow of information. This is proceeding 
so fast that within the next decade problems which we are 
discussing here will be truly big problems that industry itself 
is going to have to face. 

Today, manufacturing accounts for only 30% of the total 
of more than 80 millions gainfully employed. Manufacturing 
itself is large in terms of the value added in production of 
goods. The automated. equipment provided by the engineer- 
ing industries and the machinery industries that makes this 
possible can and does come largely in bits and pieces. And, as 
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far as the ultimate in automation, the kind of unmanned 
automated process idea often discussed is beyond visibility. 
In most cases, the technology today doesn’t make it econo- 
mically feasible, but any miracle can happen tomorrow and 
bring to pass what at present is beyond feasibility. From an 
overall standpoint, it appears that the speed with which use- 
ful automation — defined as automatic production systems - 
the speed with which automation is going to penetrate the 
economy, and the hope for this in some areas, has been some- 
what exaggerated. 

We have been seriously interested in many of the quasi- 
ethical discussions raised about automation. It would seem 
that if automation relieves man of the physical work, there 
isn’t much ethics involved. On the other hand, if automation 
relieves man of thinking something that is rational, then the 
question might be raised as to just what is left. However, as 
to the argument encountered about thinking — there’s no 
machine invented that substitutes for the human brain. Input 
is critical and costly and if you put errors into the machine, 
then all it does is compound them faster and faster. The 
result is obviously useless. 



Much Research Needed 

Recently machines have come to aid man in making deci- 
sions. There are only systems which aid man in making deci- 
sions in situations where man alone would not be able to 
make decisions without such a system — some of these 
systems come very close to being rational systems. But there 
is a limitation. The process itself must be entirely formulized, 
sequences of action must be described as greatly at length as 
possible, and then you get the machine to take over. Man still 
has to do that much at this level. There would appear to be 
many functions of man with which current technology 
simply is unable to cope. 
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No Apologies Needed 

In the discussion of automation it is pe/:v r birtg to note an 
apologetic attitude among engineers. There has been a de- 
fensive attitude because of job displacement due to automa- 
tion. Let us be frank about this. The purpose of automation 
is to displace jobs. That’s what you do it for. You economize 
on the scarcity source — where we have production the scar- 
city is labor, the expense of which is unequalled. That is our 
most expensive input — it is the one you economize on. The 
purpose of automation, therefore, is to displace people, or 
more realistically, is to displace jobs. 

Automation in agriculture is in the same category as auto- 
mation in the office or in manufacturing. American agri- 
culture provides our best illustration of automation as a com- 
pletely integrated process. Some 59 years ago, for your 
information, there were 48% of us in this country working on 
farms. It took half of us out there to feed the rest. Now we 
have less than 5% of our working force on farms and half of 
these really aren’t gainfully employed. We can now feed our- 
selves with about 3% of our working force in agriculture. This 
is the greatest thing that ever happened in America. We now 
feed ourselves with so much less manpower that it makes 
manpower available to have a telephone in every home - 
have a color TV upstairs and a black and white one in the 
basement. Automation in this case has resulted in a tre- 
mendous displacement of persons with some resultant social 
problems for sure. 

When we are talking about agriculture we must recognize 
two different aspects — one is the actual introduction of 
mechanization, and the other is that the people want to live 
in the cities. It is uncertain as to the proportion of each in 
terms of effect on the movement of people. If you study the 
immigration of people to the cities, it is not solely an Ameri- 
can phenomenon either. It is worldwide. This phenomenon is 
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to some degree as a result of automation but is more so from 
interest in a higher standard of living. 

However, we should never apologize for automation result- 
ing in a decrease in unit employment - that’s the purpose of 
it. Now, we have many growth industries where total employ- 
ment has gone up, and pay very, very markedly up in many 
cases. Never apologize for this. 

Of course, these transformations do effect displacement. 
But, there is no case could be made for the proposition that 
automation lowers the total requirement of manpower. The 
total demand is growing and there is no reason why it 
shouldn’t continue to do so. In other words, the total de- 
mand is enhanced because greater education, training, tech- 
nical skill and ability is required by thb total process of 
technological improvement. 



A Big Challenge 

The area of the economy that is susceptible to the intro- 
duction of more automation in the next ten or twenty years 
represents a very small segment in terms of total employ- 
ment in the country. We will actually be displacing workers 
that never existed - we are displacing jobs that never existed. 
The percentage in industrial employment - the blue collar - 
as a production force is going to continue to shrink in terms 
of the whole. The big area of growth is going to be in the 
service industries. 

In conclusion, technology is undergoing continuing 
development for application of automation to the home, the 
office, the factory, the schools and the public services. The 
big problem and the big challenge today is to apply this 
developing technology. 
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Automation and education may be considered from two 
points of view: (1) How the application of automation and 
technology may be used to help individuals learn more effect- 
ively; or (2) how a nation must change its educational system 
to prepare individuals to control and live more effectively in 
a technological society . 

It is this second question that should primarily concern 
this symposium. 

In this context I use the term “automation” not in a scien- 
tific sense but broadly in reference to the continuously 
expanding and advancing technology of the present and the 
near future. I will make no attempt to look into the distant 
future of education because I believe the next three decades 
will largely determine whether we can change our educational 
system enough to serve a technological society successfully. 

Future historians will find among the characteristics of the 
present society in America great technological advancement, 
automation of repetitive work, rapid changes in the labor 
force, the highest unemployment rates among youth and 
elderly people — and the highest percentage of people 
engaged in education! 

If these same historians could look beyond these symp- 
toms, they would discover certain social and psychological 
conditions, that :should'be -improving in the world’s most tech- 
nically advanced nation. Instead, we find increasing fear of 
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other people, large pockets of poor people, rising crime rates, 
deteriorating cities, depressed rural areas, pollution of air, 
water and streets, riots, racial segregation and widening 
opportunity gaps between the uneducated and well educated. 

Gunner Myrdal, in the December 1968 issue of Look 
magazine, article “The American Conscience,” tells it as it is: 

“You don’t get to the heart of the problem by saying the 
American upper arid middle class are exploiting the poor 
people in the slums. Sometimes some do; but as a whole, the 
negroes are not exploited by white America. The worst thing 
is that with modem technology and the rise of education for 
the big majority, there is no demand for the labor of illiterate 
and semi-illiterate people. You are cutting off an under class 
which is not needed, not employable. This is the horrible 
thing, and it is tme not only about the Negroes but also the 
poor whites, many Puerto Ricans, Mexicans, Asians and so 
on. It is tme about all those who are really poverty-stricken.” 

We may argue and debate many points but it is a fact 
because of automation we have people who are economic 
liabilities today who a few years ago would have been eco- 
nomic assets. It is also a fact that education, as it is institu- 
tionalized in this country today, was structured, organized, 
financed and its purposes and objectives set when this nation 
was an agricultural, non-affluent, but stable society. 

Conflicts from Change 

These comments will be addressed primarily to the con- 
flicts generated by an educational system, designed and con- 
ceived in a stable* agricultural, scarcity society, iiOw function- 
inginachanging, technological, affluent society. 

• fliet^me hasten to add that this observation is not based on 
the aKumption that our schools have failbd, but father, I 
believe, that they haVe been . too Successful in accomplishing 
wliat&VspcietJy ofthepastaskedoftheni. 
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Briefly, a hundred years ago our educational system had 
already been well established. It was assumed that some 
people would always be poor and hungry since scarcity was a 
condition man had always known and his social institutions 
had accepted. Therefore, the greatest problem society faced 
was how to divide among everyone an amount that would 
never be enough for all. The debate concerning material 
things dealt with the problem of how a society could divide 
what it has equitably. 



Search for the Right Answer 



In an automated society, which we know can produce if we 
so will it all the necessary food, shelter and clothing, the 
question should be asked: How do we see that everyone gets 
what he needs? Why not use our resources to feed the poor, 
house the unemployed, educate the uneducated and heal the 
sick? 

In the past, we also assumed things changed but little, 
and all of man’s experience tended to verify this. One of 
society’s major concerns was: What is the right system of 
education, consonant with our philosophies of politics, 
religion and economics? There was a constant search for the 
right answer - for the individual who knew and the system 
that would always work. 



In a technological society success can sometimes be a 
handicap, especially if it convinces an institution there is no 
need to change; The issue is not how does one find the one 
answer but rather the new problems and Ways to resolve 
them. • ; /’•’ ; 

Rightly or wrongly, this nation hit upon education as one 
of the major answers, Todayv some 22,000 school districts 



plus more than 2,00P public and private colleges and univers- 
itiess oirm; 1 bui* basic educa tionai st rii'Ctu irei C redent Gallup 
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poll indicated that 82 percent of this nation’s adults feel that 
this system is doing a good to excellent job. 

However, some changes have taken place since this system 
was created: 

1 . The nation’s workforce can no longer absorb large 
numbers of uneducated people. 

2. Education has become the bridge between the individual 
and a role in society. 

3. Large segments of our people find themselves locked out 
of our culture because of youth, illiteracy or old age. 

4. The myth that educational quality is the ability to select 
students “out” is no longer believed. 

5. The total education gained in the “system” is inadequate 
for an adult role because things are changing so rapidly. 

6. The educational disparity between some people and some 
parts of our country is so great as to cause permanent 
inequality. 

7. It is generally recognized that all learning does not take 
place in the educational system. 

8. Our present educational system does not serve the poor, 
the inner city, minority groups and those who need 
education most. 

Therefore, we must conclude that in an automated society 
education is a necessity for everyone, which simply wasn’t 
true three decades ago. 

This brief and admittedly oversimplified thesis should lead 
us to ask some questions about education in a technological 
society. They cannot be answered simply but they provide 
the basis for discussion. They are adapted from Ernest O. 
Melby’s “The Community School: A Social Imperative,” in 
the October 1968 issue of the Community School and Its 
Administration .. 

Is our educational system obsolete? Does special help for 
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the disadvantaged, the slow learner, the ghetto child, the 
unemployed and the delinquent really blind us to a larger 
failure with all youth and all people? 

Why does an affluent nation tolerate slums? 

Why is it that educated white people fail to understand 
what it means to be black in America? 

Why do we refuse to give equality and full citizenship to 
our minority groups? 

Why have we so little concern for injustice and compassion 
for the less fortunate? 

Why don’t we invest more in people when in a techno- 
logical society we know our human resource is our greatest 
wealth? 



Today’s Specifics 

Accelerating scientific and technological advances are revolu- 
tionizing our economy and our social institutions. On the one 
hand, in occupations requiring extensive education and train- 
ing we are experiencing demands which are far outstripping 
trained manpower available. On the other hand, opportuni- 
ties for the untrained and partially educated to find initial 
placement and to learn on the job are diminishing. Education 
must prepare or at least play a large role in preparing people 
to adapt to the pressing manpower changes they must face. 
This role extends far beyond providing skill training for those 
who want it. It includes training the unprepared for work, 
coping with a rapidly changing society, and assuring equal 
opportunities for ail regardless of race or color. 

Change itself is certain, but it is also -certain to be slow 
when applied to people. Computer technology can change 
almost overnight, But it takes time to change a farm boy into 
a computer programmer. It may take even more time to 
change his teacher; That all these changes are actually taking 
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place, regardless, is something of a tribute to the basic 
adaptability of the human animal. 

Changes appearing are so startling they test to the utmost 
the present generation’s adaptive capacities, stability, and 
wisdom. Unlike their parents, this generation of young 
people does not know the meaning of stability. It is engulfed 
in a whirlpool of change. Therefore, for the first time we 
must educate young people and re-educate adults to new 
dimensions of time and change. Taught to rebel against 
change, people require powerful incentives to accept change. 
Schools must teach students to accept the inevitability of 
change. We must inspire initiative and ease adapting to and 
growing with technological change. 

The fact that social changes are running far behind techno- 
logical changes is an indictment of the social scientists and, 
I’m afraid, the educators. Even sadder, it is an indictment of 
the purposes ofeducation as seen by the public. 

It is a serious matter that during a period of maximum 
national economic growth and increasing gross national pro- 
duct, with the total unemployment fate below 4 percent, we 
still have 18 percent of the young people in the nation — 
those between the ages of 16 and 22 — unemployed.* Even 
more critical is the 30 percent of Negro youth unemployed in 
the same age group. All this while we face the greatest short- 
age of technical manpower ever known in this country 
because of the increasing impact of technology. 

This dilemma also is; the major challenge facing education 
today. It is;not possible — it is not even desirable - to separ- 
ate education, especially education for the world of work, 
from the basic problems of our society . 









ditors’ Note : Although the Dept. Of Labor Statistics accumulates data on 
em pioyrnent stairtiiig ^ with age : 14, apractice dating back to the last century i it is 
weUikno^ extentand virtually eliminate 

the 14:19 year group from any meaningful participation in the workforce. 
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1 think the best perspective on this problem can be 
achieved by outlining some of the basic issues facing 
educators and society as a whole. 

One of these is the fact that 30 percent of the youth in 
this country drop out before completing high school. Are we 
really going to teach everyone to read and write and then 
hope that somehow they acquire vocational skills? They can’t 
without an educational level which allows continuous 
learning. 

Also, there is no clearcut way for many adolescents in our 
culture to move from childhood and adolescence into a con- 
tributing role as an adult in society. The dropouts, and many 
other youngsters in our schools, do not see — and the schools 
do not provide — the skills by which they can move from 
adolescence to adulthood. Youngsters don’t know what 
options are available in a technological society or the educa- 
tional requirements needed to secure an entry into the 
workforce. 



A Geographic Problem 

Another issue is integration. Not only racial integration, but 
j one which may be more serious as far as the economic 
| achievement of people is concerned. As we change rapidly, 
i and, increasing educational levels are demanded, people tend 
| . to become segregated for economic reasons. There is geo- 
I graphical isolation or segregation which results from certain 
I rural areas being left out of the mainstream of technological 
1 developmentandeducational improvement. 

We Have another major issue which is somewhat buried. 
That is the educational level of adults already; in the work- 
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Finally, the most serious issue that we need to consider is 
prevention and development vs. remediation and correction. 
Where do we put our bets in the long run? We simply cannot 
forget those who are not educated; those isolated and locked 
out of society for whatever reason. But what do we do about 
the young people in our schools now? What do we do about 
adults needing retraining before they can get jobs? Do we 
simply allow them to drop out and then correct this later 
through remedial programs, or do we invest our money 
earlier to prevent human failure and develop our human 
resources? 



Remedial Vs. Preventive Education 

In recent years, much of the nation’s emphasis in manpower 
training programs has been on remedial efforts for youth and 
adults who have left the school system. Experience has 
shown that these are far more expensive and less effective 
than education programs designed for serving young people 
which are both preventive and developmental. Thus, for 
maximum effectiveness, long-range manpower policy of the 
federal government must include building into the elemen- 
tary and secondary and post-secondary schools of the 
country the capabilities of serving all the education needs of 
youth. The public schools are one of the few institutions to 
which virtually all of our population is exposed. Doesn’t it 
make far more sense from the viewpoints of both efficiency 
and effectiveness to strengthen and to modify this system to 
adequately serve the needs of all our population rather than 
to establish and fund additional systems of education? To the 
extent that the nation devotes resources toward improving 
education for work within the existing public school frame- 
work, the need for extensive large-scale emergency programs 
such as those operated under MDTA or Job Corps will be 
reduced. 
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It is my position, therefore, that it is in the best interests 
of this nation to allocate the financial resources necessary to 
allow the schools to serve all of our people. The education 
legislation enacted over the last five years enabled us to make 
great strides toward achieving this goal. Vocational offerings 
at all levels and for all persons have been greatly expanded all 
over the country. New and innovative approaches for reach- 
ing the disadvantaged are underway in all states. Strengthen- 
ed research, experimental and demonstration efforts hold 
great promise for the future. Accomplishments as a result of 
this legislation are already observable. There are nearly 9 
million enrolled in vocational education today compared to 
4.2 million in 1963. Despite this increase it is clear that our 
efforts must be considerably expanded. 

The school is the one institution in which all of our young 
people come together in one way or another at one time or 
another. Nowhere else can we really focus our resources so 
effectively. That is why it is essential the schools must be 
changed from “selecting-out” to “including-in” institutions - 
for the rich and the poor, the old and the young, the bright 
and the slow. 

The whole educational system - the curricula, the 
instructional programs, their relationships to each other - 
must take into account present and future occupational 
opportunities and all kinds of people. We need an explora- 
tory occupational education program for all junior high 
school students. It is during the 7th, 8th and 9th grades that 
the majority of our young people drop out of school. 



Prevocational Instruction 

Many of the approximately 10 million boys and girls enrolled 
in junior high schools in urban centers today have little 
knowledge or understanding of the world of work, or of the 
opportunities for the many careers in various occupational 
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fields. Even in small towns and rural communities where 
work is no stranger to youths, their knowledge of the occupa- 
tional spectrum is limited. In too many instances the children 
have a narrow concept of the ways in which people earn their 
livelihood other than the superficial knowledge gained 
through observation of activities being carried on in business 
and industry in their immediate neighborhoods. 

Since the world of work of the future will be even more 
complicated than now, students will need more education 
than ever. School dropouts will have even less chance of 
competing in the future than they have now. The schools 
must, therefore, do everything they can to keep students in 
school. 

An occupational orientation and guidance program must 
be installed in our school system beginning at the junior high 
school level. Students must be made acquainted with the 
wide variety of jobs that business and industry has to offer, 
with the skills that will be needed for each of these occupa- 
tions, and the compensations they offer. 

Efforts should be directed toward providing a base for the 
development of an occupationally oriented program for all 
students in grades 10-12, and a skill development program for 
some in high school which will lead to further post-secondary 
on-the-job or in-school preparation for careers. In this way 
every student can be encouraged to make a tentative choice 
of an occupational objective and be given an opportunity and 
a means for achieving it. The educational program once 
started must be continuous, with expert counseling and 
guidance provided at the time each student makes a change in 
his goal. The program must be flexible enough to permit 
crossovers from one curriculum to another without penalty. 

We want to give y oungsters a broad understanding of occu- 
pations so that all students will have a better appreciation of 
the world of work and their Opportunities for employment 
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and purposeful contributions to society. The idea is not to 
force them to make a vocational choice but simply to give 
them a broad base from which they can make intelligent 
choices when the time comes. 

It is important, therefore, that our schools and colleges 
make orientation to the world of work, and the exploration 
of broad occupational fields, an integral part of the total 
educational program of each individual. 

This does not mean, however, that the arts and humanities 
should be de-emphasized. Automation is making it possible 
for employees to work shorter hours and have more leisure 
time. The better background in the arts and humanities that 
students obtain the more they will enjoy and make fruitful 
use of their leisure time. 

At the same time we must help each student develop 
thoroughly through educational part-time work experience. 
It would promote in him a sense of achievement in school- 
related work experience, enlarge his educational opportuni- 
ties, recognize the value of work, and establish better 
communications between educators and employers or 
customers. These experiences should primarily teach young 
people employability skills. 



Cooperative Education - Work-Study Program 
The changed nature of work has virtually barred many of our 
young people from a realistic role in the work world. In 
effect, they have ho opportunity to contribute. However, 
every individual should be able to recognize worth and dig- 
nity in himself. Education has little meaning or reality for 
thousands of y oung people who have no such present convic- 
tion and who cannot defer to a future role in society because 
they lack aspiration, background, environment, or proper ties 
with their family, their community,, or their country; Pro- 
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grams must be developed which give every person the 
opportunity to serve a useful purpose. 

Segments of our society are being locked out of work 
because of technological changes. Youths experience great 
difficulty in breaking into the world of work. This is not due 
to lack of jobs but to lack of skills. Modern technology is 
becoming too complicated to afford many untrained young- 
sters a job after graduation. Without experience they can’t 
get jobs. And without jobs they can’t get experience. 

We can break this vicious cycle and give youngsters that 
minimum training and experience which will enable them to 
land that first job by giving them on-the-job training while 
they are in school. 



Vocational Education Important 

Since classroom instruction is no longer enough in today’s 
technological world, we must help students become employ- 
able by encouraging them to combine school with a job. 
Schools, with the cooperation of business and industry, must 
offer work experience programs to students in which they 
can develop skills and receive credit. This program would be 
for all youngsters in high school who wish to take advantage 
of the opportunity, and it would assist needy students to 
continue their education. The program would be a recognized 
part of the total school program through grading and credit 
for community service work, work experience, cooperative 
education, and on-the-job training. 

The work-experience program includes both cooperative 
education and work-study. Limited work-study and coopera- 
tive education programs have been in operation at the 
secondary level for many years in distribution and marketing, 
in some of the trades, and in a few other fields. The coopera- 
tive programs have been particularly successful in distributive 
education. 
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occu- 



pation in school and he practices what he has learned on the 



gram, while similar, is primarily for the purpose of providing 
financial assistance to needy students who otherwise would 
riot 'be able to continue their vocational; education. Their 
work time need 8 not necessarily be spent on jobs related to 
their instruction both cooperative education and 



habitsinthestudents. 



as 



many; students as possible and riot restricted to a few voca- 
tional fields. TheseprograimssliOuldbeplannedandoperated 
by locaf 'schoof ofricials with responsibility Jfor developing 
contacts 



:peftinerit ; <tp ^riieir^ ^studiesvjmdfttieipm 



Introducingyoungstersto 



For work study or work^ <experierice (programs to be suc- 
cessful;fulltimeAunseiing'andliaison^perspnneiareneeded 
in the :schopls. iSucji-iperspnrief are^ n 

so 



asn 



isolate# arid) iirisulated! %oihAit, ; ; GpuriseUng andi placement 



without; regard to the^dovet^ work: an# education 

pr6gramsMpul#Ibe;;see^^ 

|pr : ;:Schbdi^#|ej.^PiriiMfer^^ 

stefsfdp;#s:mofeKim 

endeavof controiled by the education ic 






' , ' ’ ' ’ -< v v " * V - ifC» w / ' > ' 

' t - */ «v 
* . ♦ ^ ** # - - 



78 



Automation and Education 



Business and industry must provide more and better 



learning occupations. The work experience program is a 



labor unions in education* They can- play a vital role by in- 
forming schools of their particular requirements, supplying 
instructional :material., machines, and part-time instructors, 



granisi; This cooperation will be mutually L . cial, helping 

thefempfpy^ student. 
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percent of the young people who lose their first jobs lose 

— but 



Work experience will enable the student to test his em- 
ployability. arid job skills, and to evaluate Kis growth. Work 
experience will help promote: a sense of achievement in the 
student, especially the one riot academically inclined. It will 

n He will learn 
K; He Will 

realize that : good citizenship practices and; good attitudes 



We havp theifesponsibihty — and weriave the'k^ — 
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integration rather than separation of vocational and general 
education and much closer ties between educators and other 
groups, including employers, unions, State and local agencies 
such as the Employment Service, and local-community organ- 
izations. Federal policy, including that Of the Department of 
Health, Education, and Welfare and its Office of Education, 
needs to seek whatever changes are necessary to integrate 
vocational education concerns into the public school system 
at all levels — primary, secondary and post-secondary. 



tiOh four pr five times during his life . Dept, of Labor statis- 



make 1)1 .5 million job changes. Obviously* some of these 
result; from automation and technological change. Because 
occupations are expected to change rapidly and because 
workers) are expected to change jobs eVen more frequently, 
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simple; specific ^the : 'sbfiLQpi must offer the 
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Training For New Jobs 

The school has a significant role and responsibility in man- 
power development. But the educational problems are grow- 
ing as technology continues to advance. Present educational 
personnel must be re-educated to meet the needs of 
economic and social changes already well under way. 

We need to gear Our vocational-technical programs more 
realistically and more flexibly to current and anticipated 
employment opportunities. Several millions are unemployed 
today, but thousands of jobs are unfilled. Persistent unem- 
ployment and underemployment of the disadvantaged is 
incongruous in the face of our urgent need for trained per- 
sonnel to provide more and better education, health, welfare, 
and other services and to cope with our increasingly 
sophisticated technology: 



society the need was for a comparatively few people voca- 



tionally prepared as managers, engineers and administrators — 
and for a great mass of workers to provide the muscle power 
and the low-level operative skills. This workforce took the 
shape bf a very flat triangle. Necessary skills were provided 
hjf the/ednira^^ system •aiid'^this'’ was- the picture until 
about the mid 1 940’Si Today manpower requirements of an 



; jtr4torei> rese^chers, ;plahhefs^ scientists, engineers, sales 
gers^ technicians, pro^am- 

sldjls: ^^hotfoin- to show the 



•laf^mich tfei^tifive links' itjufr daily are being replaced by 
machines;/ — 



< \ 




increase in the 
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demand for skilled labor, for technicians and professional 
people* and for managers. “As operations become more and 
more automated, personnel requirements generally move up 
the scale toward the management level ,” Roger Bolz states in 
his bppk Understanding Automation “Qii-the-line produc- 
tion skills of machine-line vaneties will gradually diminish 

i,a 

mew areas 

developing;” „ if, XJMersta njirng sAutgfriaddh,. pp. 174-175.) 
Vocational educators must constantly be alert about these 
developing; 

As; 'pjant; opwatibm 
<md;stud:y^ 

vispry 1 ; sidll; , aftd more teamwork are Reeded. The Rowing 
area of independent small business creates an even greater 
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they have assisted other students who continue their educa- 
tion to get into college and universities but, if more than 80 
percent of our young people between high school arid the 
baccalaureate degree must enter the workforce directly, it 



bility for entry job placement guidance; If they do so they 



forthat firstjob. 

Teachers kare s better acquainted ^ with the irite^ 
arid charactenstics of students' than anyone else; Therefore, 
schobls^uid; be tin She best positipn to-guide the student 
intpthekindofjpbthatsuitshiriib«^^^ 



V , v M**v*i**» yn 

andpost-secondaryschoolsshouldtakeontheresponsibility 
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riidlabbruriipns.Initial 
p}ace»r^n^ ini egSid o ft scfespl #^^^nsifeiUty . 

^usiriess, industry and labor unioris . can help make the transi- 
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the school system at the State and local levels can provide 
placement and follow-up service for all students. 

If our public education system is to continue to be the 
chief source for preparing youths for the world of work, it 
must assume the responsibility for helping them make the 
transition from school to work. 



Continuous Education 

A fundamental change that has taken place in our culture is 



This phenomenon is accompanied by the generally accepted 
view that there is no place iri the modem world for the 
uneducated and the untrained, and that there is only a slight 
difference between the uneducated and undereducated, or 
the untrained and the undefirained. But in too many 
instances Our schools continue practices which were once 
valid but are increasingly inadequate; namely, that the 
schools can prepare an individual in four years, or eight years, 



foralifetimecareer. 

Fewer jobs will hold up for the entire working life of a 
person in the future. Roger Boiz states that, “N o matter how 
attached the workman may be to any particular job, it is 
imperative that he recognize there is no static condition in 
the ‘Wdrldi ,l \6f^'':buades|i The: Only constant is change.” 
(UndefstaM^ page 54;); 

Many; industrial- cdrpOfatibns recognize this fact and are 






both in 



In 



tftiVw^ ^ hew informatipnian 
ar$ ablotfr^ 

chahiesithetoi^ jobs. TbalsO -is-advantageo^^ 
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Mr. Bolz states further that, “In the transition ahead youth 
will face the need for developing a new philosophy of life, a 
new philosophy of work, and a new philosophy of service. 
Gradually emphasis in work will change in the direction of 
mental effort. Old ideas of labor will disappear. The coming 
age will require youth on a large scale to continue studying 
and become educated far beyond that now known. Univer- 
sally, education must become a lifelong process.” 

The strength of pur society depends upon the full develop- 
ment of every individual, and thus we must gear our educa- 
tional system to the concept of continuing education in its 
broadest sense. To utilize effectively the phenomenon of the 
explosion of knowledge, an individual must become oriented 
to the world of work at an early age through practice and 
acquire the ability to adapt relevant knowledge — an ability 



All high schools must, pf course, provide opportunities for 



tion for post-high school education. However, even more 



educational program is the development in each student of 
the abiUty and motivation for self-learning and continuing 
education. 

To accomplish this task, our educational in 
operate the year round to a much, greater extent than they 
haveuptonqw., .. < 

Adult education must assume a much greater role; in up- 
dating skills and prompting continued learning about one's 

of; refresher or extension courses, so well 
accepied>: (in many professionsi must become accepted as a 
routine course of action for people in industry and govern- 



there is a great need for better facilities for counseling, 



According to Mr. Bolz, all industries and businesses should 
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“have a continuing education and training program in force 
whether formal or informal. To match the needs of increasing 
automation, training and edUcatioh are needed for all person- 



petitive everyday operations.” (Understanding Automation, 
page 73v) 

If the work week is cut as a result of automation, that cut 
should not result solely in released time, but a -large part of 



compietiph )*df ' today that it should be 
only the beginning of learning for nearly everyone. It is 
imperative that we have available for ail j on a continuing 
basis, 



jobsinoureconpmy. 



Educdtidrifw& 

^e trerid is^oward/i^ job;; more leisure 

time; , 

shorter in the future. The length of the occupational week 
ialphe is not sufficient: indication of die trend toward less 

''hpu^fpr'w -'paid; - ?But? •employpes; : -afe: 

^ 'ioW3|‘^u^;{^d^ if they 
measured houre at worki agreater trend towardleisuretime 
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There also is an increasing trend toward early retirement. 
Some people retire because they are not qualified to hold 
new jobs. Projections by the Bureau of Labor Statistics show 
that for 1975 and 1980 less than ,25 percent of men older 
than 65 will remain in the labor force. 

People frequently find it difficult to find a satisfying role 
in life as familiar responsibilities are sloughed off. Increa- 
singly, iii older life there is a greater demand for meaning. 
This. is never wholly satisfied by educational programs which 



HoweVer, learning, or at least learning not associated with 
ddrit ; yoiirself activities, has little place in the thinking of the 
majority of the people with leisure today. People must, there- 
fore, be educated to enjoy their increasing leisure time, as 
they are now trained for productive work. They must be 
educated to use their leisure fruitfully . It is the job of educa- 
tion to make this leisure time aprofit to the retiree and his 
associates rather than a frustration. We must help people find 
a:meanmg.ih ^e v oult^e;&eir;jci^s^ _ 

People want to feel that they are progressing as human 
beings.If it is a fundamental need of every man to feel that 
he. is eternally going forward, adult learning certainly has a 
in 



Self-improvement, with a goal of community or national 

expanding play time today when 
the complications of an increasingly highly technical 
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Conclusions 



There is conclusive evidence that automation and technologi- 
cal advance have a profound impact on our society and have 
resulted in a myriad of problems that must be solved if this 
nation is to continue to grow and prosper. 

Many of these problems can be solved through education. 
However, to do. so, our educational system must change its 
direction., its role.in society and must: assume new and greater 
responsibilities. 

That this is necessary can be ascertained by facing these 
facts; 



1 . U.S. Employment Service studies show a 25 percent 
increasemn^ 

2. Every person will change jobs three to five times in his life- 

..timer v : ; 

3. Despite our unemployment r ate being less than four per- 
cent,: for youths between 16 arid 22 years of age it is 18 



4; Nearly one million boys 'arid girls drop out of our public 



5i There: js>;n&T£c& of; jpbs jn thb hatibh butlack of skills: 



Mpderp technology is become too complicated to afford 
many uhtrained; yp job before or after graduation. 



job lbse it^ not / because 6f any lack of ability , but because 
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71 Productive human resources are a nation’s greatest asset. 
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and girl who wants to go to college, but for the noinlearner, 
the underachiever, th^ ^pjjith who fmds little in school to- 
interest him Or* relevancy between ^e^cia^d^n and his 
future; the; physically and mentally handicapped, and the 
drqpout;, 

ITiis ;admittedly is a large order buit it can be filled. 
Howevei^^ * • : 

,'T;.;fieco'mo \iati|ei' than ''^sfifbtttg^-qut^ 

mstitutions. . *•;. „ y- y 



seesomei 
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education as ^ those who survived: the 

wealth and the benefits of non- 

material cultural 

tibe :|ood^ -life- The 

general public still perceives education as doing a basically 
good job but questions are being asked. With: the new tech- 
nology, the new spciety j What land <of role -of *: function must 



to^dp?: v ; ..c v : 

;; What wasn’t necessary , pr profitable j to do a few decades 
agp may ribw be iihpm The question must be resolved as 
to the responsibilities of schools in the total education 
processWiliithete^ 
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Learning Image Needed 

There is a serious lack in the educational system, contrasting 
it, for example, with what happens in industry where there 
are motivational and incentive guidelines for profitability and 
efficiency of operation for expansion of the enterprise. The 
changing character of the labor force places much greater 
emphasis upon intellectual Skills and social skills and less 
upon physical strength and manual dexterity. One com 
sequence has been new opportunities for women in the labor 
force. In the decade of the 50’s, half .the new jobs were taken 
by women ! Part of the problem, then, from the point of view 
of boys from working class families is that their image of the 
male occupation involves physical strength and manual dex- 
terity Which being taken over by machines; Their image of 



Eof cMldren of middle^lass families this is not a handicap. 
They see their fathers in intellectual occupations, sales or 
areas Using social 2 skills. So again we have the problem of 
shifting from one generation to another. How much do we 
really know about 1 the nature of the shift — the value of 
skills, the attitudes and behaviors that produce a skill? 

We are now for the fifst tinie at the pointin the history of 
man where every man must have the basic skills of learning. 
This means commuhicatioh skills, verbal skills and the capa- 
bility to enable every man to continue learning and relearn- 
^iife. f is^a different kind of thing than in 

the pa^. The school establishment is at least lip service 
to the concept. Learning ‘‘how to learn” has become an 
important ^ 

In material productiomwe lean heavily Upon individual 
choices and the ffee m^ We 'are now ableTo produce and 



40 per cent; bfour labor force to produce and distribute 
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cation, health services, recreation, social services, engineering 
and science, accounting and management. If this kind of 
change takes place, isn’t it reasonable to expect that the 
nature of human individual choice will largely determine the 
direction in which enterprises will move? If so, we must ask 
what people will want from an affluent society — now they 
can afford; to pay for other than material goods. Right now, 
it seems, the desire is for more health service, more education 
services, more recreation. If this trend continues what sorts 
of people will be required to provide these services and what 
kind of education should they get? 

Analyses being made Tor the educational establishment at 
both secondary and college levels put the final emphasis on 
development of intellectual and social skills. How can the 
schools and colleges do more than they have been doing to 
get more people into these categories? 

One response of the people in education is to give more 
and more consideration to cooperative education — coordi- 
nating the work between schools and industry to facilitate 
the entry of people into the work force. Another is to hold 
the place of the drop-out in case he wishes to return and to 
facilitate his re-entry into the school.. Also considered is the 
notion of pacing and spacing in the educational program to 
better serve individual needs and interests. 

We have a tendency in our society to place the lowest 
social; value on the things that ; rare mpst essential. For 
exaniple».;a.- Tood s^ipe worker has little Social status - yet 
We\ A .little imagination can work wonders 

hefei phe cpmpany se its food service Workers to a 

pujmafy institute in New Yo^ pro- 

gram. Ties ^ } came /tback revitalized person. He 
wemshis cheTs hat rakish angle than before. 

This nation has hot dea|twitM that many skills which 
are vitally needediirour society are not looked upon as 
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worthy of consideration and we turn our backs on the whole 
problem. Automation in the kitchen and the automation of 
the pre-preparation of food may be one solution, but auto- 
mation in the serving of food may never be. 

Why should education in our society be restricted to a 
single area on the occupational spectrum? If automation does 
indeed mean more free time, why can’t individuals develop 
additional skills? Perhaps the “intellectual” chn do manual 
work as#^ if he findpt ery^blei A dual role may be the 
answer with part of-each year devoted to activity having for a 
purpose a social benefit. 

Because the for riianufacturing are 

decreasing there is a Current fallacy that total working force 
hours are also decreasing; But, as people move into nursing 
and teaching and so oh, the work hours do not decrease. 
Studies show that in typical communities the number of 
hours worked’ per week by the total labor force hasn’t 
changed in 20 yeajs. Although working hours may be lessen- 
ing in some manufacturing industries, the shift to services has 
offset this trend in the society at large. And, in areas where 
the work week does decrease, there is a point at which 
“ihoonU^tirig’* fills the gap; 

Education to professionalize 

Nevertheless; .in^^ bring about increased 

-ieisure^ increased leisure must necessarily 
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Perhaps education can be applied to ‘‘professionalize” 
low-status occupations in the production and service indus- 
tries. lii agriculture, for example, we have an industry that 
has had an enormous productivity increase through the 
mechanization and rationalization of its procedures, with a 
tremendous reduction in the labor force. Yet that labor force 



which remains as hired workers is poorly trained and has the 
problem of low status. Still, the hired farm worker remains 
one ofthe vital occupations — one for whose services there is 
great demand; It is possible to train these peopie, to profes- 
sionalize this occupation so that it becomes more attractive 
to the worker aind m ore dependable to the employer; Some 
of the stigmas associated with these; occupations are govern^ 
mentally imposed - for example, they do not qualify for 
collective bargaining* do not qualify for workman’s compen- 
sation, were not protected by minimum wagesuntil recently; 

Perhaps we are talking about a new type, of farm worker. 
The facilities to train tins man and; the 



train him is often; not! there; There are many cultural barriers 
to this type of trainingj race relations being one of the major 
impediments; There is the fear that large-scale training for 
farm workers will lead them to demand more pay and lead 
them off the farm into other bccUpatiOns; . r « 

Two’ kinds of: questions; are? raised; 6rie: has to do with 
what technology generates or demands from education for 
people who have; stbt'work'' with! dt^ ; The :6ther; question is 
associatedwithoccupationalshiftsresulting fromtechnology 
andtheeducationreq^^ 

roles; - \ :: ; y. .•*. -V* •- -V ,% : - 



* WehavemiUionsofpersohsih;^ 

become fin^lyed; /Md!|f^icipte^^ the bn-gpihg work of 
society as functiphih|klM^ 
greater;: If ; Appears; tK^^^ 
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spent for remedial and corrective measures at a very severe 
level of difficulty. The society has not yet been willing to 
invest enough money in terms of a transitional kind of pre- 
ventive program. We must fit together the educational facili- 
ties and programs with the consumer of the educational 
product - business and industry - in a cooperative arrange- 
ment to begin to get to some of these problems. This may be 
the pattern a decade from now. 

In the meantime many of our young people cannot see the 
school program as relevant to what they want. The schools 
really are not seen as viable vehicles by which these people 
can become effective individuals. Why can’t we build into our 
schools more variety right now? This is necessary to provide 
the required options. 

One recent Study indicated that the children of college- 
educated parents knew less about the occupational options 
open to them than did the children of parents who had not 
been to college. The general objective of the children of the 
college-educated is to get to college. But in terms of career 
concepts and the adult role, they are narrow and uninformed. 
If you come home from work with a briefcase, it may be 
difficult to explain to a child what work that involves. 

All of these events will have an impact on the school. Pres- 
sures are evolving from many groups to change the patterns 
in our schools. We still have the normal curve. Those institu- 
tions listed as great educational institutions are those which 
have* the highest degree of selectivity in those students they 
admit. Quality is often interpreted more in the selectivity of 
the iristifutioh rather than how well it meets whatever its 
objectives: may be. Educators tend to be sensitive about the 
educational achievements of particular systems, yet these 
data will be necessary if we ar e to assess systematically the 
effectiveness of educational enterprise. Today, we need more 
information on the kinds of schools we have. 




+ tiring 






RALPH W. TYLER 99 

Perhaps schools should be responsible for dropout rate as a 
qualification for accreditation; Again, perhaps schools should 
be responsible for the student entering the workforce in the 
same way they feel responsible for getting a student into 
college. 

Doing different things in the schools will create new 
methodologies; There will be various kinds of teaching games, 
programmed instruction, using more closely paced methods 
of conditioned learning. Business and industry can lend sig- 
nificant support to the development of these methodologies. 
Schools may be expected to contract directly with industry 
for their development. The companies through their organiza- 
tional ability have learned to do things effectively where the 
education system does not have the ability to move in 
quickly. 



Growth in Services? 

Although automation may be increasing productivity in the 
manufacturing area, this is not the case with services. Some 
services are beginning to cost more than the consumer will 
pay and some skilled trades in the service sector have become 
virtually unknown in small towns. If you want something 
serviced these days you may find that you will have to do it 
yourself. Anyone concerned with training people for the ser- 
vice' sector must face up to the fact that there may be areas 
where services are rapidly disappearing. In addition, there are 
others that technology has ejiihihated or have priced them- 
selves out of existence. How will the education apparatus we 
are seeking to design face up to this? 

There is an Increase in the ^ number of paraprofessionals in 
many areas, butihnursingthere is a tremendous shortage of 
paraprofessionals. Certain of these services have been priced 
out of the market - so society is training paraprofessionals 
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who do not stay — for them, these are temporary jobs. So 
society is confronted with the never ending task of trying to 
recruit and train paraprofessionals. It is doubtful whether 
these are entry jobs into professional careers. 

One solution, then, to the problem of low-level occupa- 
tions is to make them entry positions in a career development 
pattern. If we can achieve the flexibility to make these posi- 
tions entry points in an upward career pattern in lieu of the 
four years of college we can create another option pattern. 
Sbme persons will be attracted to these paraprofessional posi- 
tions because they do offer mobility yet nevertheless remain 
as they fulfill their levels of aspiration and skill. 

There are currently reputed to be somewhere between 
three and four million jobs unfilled owing to lack of skills 
ranging from the executive to tool and die making. More and 
more /young people appear to have the desire to move into 
two?year and four-year college programs which do not meet 
the needs of society, even though these heeds are projected 
20 years in advance. How do; we plan to fill these important 
positions which even automation will not eliminate? What 
kinds of changes can we introduce into our schools to cope 
with these needs? Before much can be done there are certain 
mstitutional arrangements and legal restraints which must be j 
faced. 

We are going to .have to clo something about the compul- 
sory education laws;, we are going to have to do something 
about the minimum wage laws; we are going to have to do 
something about the child labor laws! Our educational units 
tt towns and counties — are archaic. We are just now by acci- 
dent developing into social^ cultural, economic educational 
units that needtobedefined in a different way. New York 
City has more in common with Bergen County , New Jersey, 
and Bu^ than it does with Buffalo, 
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There are also ticklish questions, of federal-state relation- 
ships. The state must share in problems with the federal 
government. There, is the issue of the allocation of financial 
support for the schools and the issue of the allocation of con- 
trols. As a percentage of gross national product, we are 
spending no nmre on education today than we did during the 
depression. We now spend about 51 billion for education — 
about 35 billions for the public schools and about 15 billions 
for higher education, the federal contribution for public 
schools is a little over eight per cent. 

Change and the New 

Automation as change sets new patterns and creates prob- 
lems. But lack of change would also create problems. Today, 
industry tends to bear the blame for problems attributed to 
automation. Industry therefore needs to recognize the prob- 
lems, real or mythical, which are attributed to this tech- 
nology. Industry must define these problems and make the 
effort to help solve them. Business is already playing an 
important role and this Symposium on Automation and 
Society sponsored by the University of Georgia with Reliance 
Electric Company is only one manifestation of this effort on 
the part of industry. 

There are many problems associated with the process of 
change which automation did not cause. Other changes 
created the need for automation. Every time it is 'decided <to 
raise the status of a person without the individual contri- 
buting productivity increase equivalent to the amount his 
compensation has increased, automation is invited. In indus- 
try as wages were increased, those tasks, which *were not 
economically viable were automated;. Automation was the 
result rather thah the causes Automation is also aresponseto 
scarcity of labor and facilitates an expanding economy which 
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would otherwise be seriously constrained by deficiencies, 
quantitative or qualitative, in the labor force. The important 
concern is not to place blame but to consolidate forces and 
come to grips with the problems of a rapidly changing tech- 
nology of which automation is a significant segment. The 
important thing is to recognize the existence of the problem 
and try to do something about it. 

Change Calls for Union Participation 

In assisting people in adjusting to a highly technological 
society, education may be the answer. In the past, labor j 
unions had a big role in education with the apprenticeship 
system, for developing many needed skills — bricklaying, the 
carpentering, and so on. Today this is largely missing. Unions 
are functioning like 19th century craft guilds, and are very 
much dominated by depression psychology with limited jobs. 

The challenge to unions is to participate in the educational 
process in terms of the needs of the times and in the catalytic 
process of job placement. 

In the 30’s there was a cleavage between the craft unions 
and industrial unions. There is still reluctance on the part of 
an industrial union to perpetuate a craft system. Industrial 
unions resist specialized craft training to maintain equality 
among their workers and avoid separate groups. Reverbera- 
tions about this are rife among skilled workers in industrial 
unions — people who have gone through three or four-year 
apprenticeship programs. Apprentice-trained workers as a 
part of the total labor force have been declining percentage- 
wise for some time. 

If not apprenticeship, then what training is needed to pre- 
pare workers for entry into the labor force? Industry fre- 
quently does not want men without experience, and without 
a job the worker cannot get the experience: the problem then 
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is how to provide the experience. Vocational training pro- 
grams are one answer. Some unions have recognized this need 
and have supported vocational training programs. How much 
responsibility for training should rest with the union? 

Mobility is another aspect of the training problem from 
the point of view of the individual employer. Industries can 
invest large amounts in training only to lose the services of 
these employees to other firms. It takes about $50,000 to 
train a computer programmer: his pay for two and one half 
years, computer time, training time for instructors, super- 
vision and so on. The average computer programmer and 
analyst has changed jobs several times before he is 30 years of 
age. This is one of the very serious problems with training in 
industry. Society has not lost his services but the particular 
industry which provided his training has. 

From the point of view of economic development, a rigid 
labor force would be undesirable. This is an international 
problem; the responsibility does not stop here. Training in 
industry by industry may be the best form of vocational 
training. The training of people internationally is not new to 
American society ; many of our technical people came from 
the countries of Europe during the last century or so. 

Training in an industrial setting tends to be very effective 
because of that setting. Students punch time clocks, work in 
shifts, and are exposed to many instructors rather than one. 
Some of the poorest performers in school do well training in 
an industrial environment. But, lack of job opportunities in 
rural communities force these people to migrate. How do we 
provide rural youngsters opportunities for developing skills 
required for employment elsewhere? 

One major problem is the lack of braining of teachers 
themselves in the new technologies and their implications. We 
are just now turning out our first generation of teachers with 
some automation background. Teachers appear reluctant to 
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be retrained themselves - they are not going to the trouble, 
the effort, the time to learn. Our educational system lacks 
long-range planning. We need to identify the occupations that 
are needed in the next five to ten years. We need to plan the 
education system to provide not only the facilities but also 
the teachers. This is an investment problem and it is an 
input-output problem. We have no good planning process 
involving education, industry and government. Today schools 
are training for some unknown set of requirements! 

In the past industry itself was operating essentially as an 
educational system. Work was simple enough and nontechni- 
cal enough that one could get a job and work on up to get an 
education. With the virtual closing of that broad-based 
system there is need to substitute another route for entry. 
The person who phases out of education phases into the 
market place at some level, even it if is the welfare market. 
The trauma of the transition now faces people of all ages 
when old occupations phase out. The high school or college 
graduate faces a transition, often years of schooling, into the 
marketplace where a different set of values are found. The 
transition may be easier for the dropout than for the graduate. 

How can the nation change its educational system to pre- 
pare individuals to live more effectively in a technological 
environment? Does this mean the system should train him for 
a job? To what extent are we concerned with how individuals 
can live as individuals and as people? Shall we educate the 
whole man? Shall we plan to educate people for the leisure 
we are told automation will bring? 

In the next few decades the pressure on the educational 
establishment is going to come from American industry. Up 
to now the establishment has been pretty much an inner- 
directed entity. It has also been a closely-knit political 
system. The educational establishment is now becoming 
other-directed, and who the other is becomes very important. 
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There will be many bids to take over. There are the dynamics 
of new pressure groups, including business and industry. 
Industrialists, scientists and other technologically-oriented 
persons are becoming active in the educational establishment. 



Summary 

Automation has an impact on education in two ways: it has 
developed technologies and devices that aid the learning 
process, and it has been a powerful factor in setting new tasks 
for our schools and colleges. The major time in these discus- 
sions was devoted to the latter subject. 

Automation and the applications of science and tech- 
nology to agriculture, industry, national defense and the 
health services have sharply shifted the composition of the 
U.S. labor force. Last year only five per cent of those em- 
ployed were in unskilled occupations, while increasing 
demand was in technical, managerial and service occupations 
in the health services, education services, recreation service, 
social services and science, engineering, accounting and 
administration. Thus, few people are able to find good paying 
jobs who have little or no education or training while the 
strongest demand is for people with more than high school 
education. When this situation is compared with past history, 
great educational changes are clearly necessary. Heretofore, 
about 20 per cent of our children had not attained the level 
of education required for employment above the unskilled 
level, 40 per cent had not attained the equivalent of high 
school graduation, and less that 1 5 per cent had reached the 
level of college graduation. The new requirements of our 
complex technological society thus set three new tasks for 
our educational institutions: 

1 . To enable all, or almost all, children to gain a functional 
elementary education. 
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2. To enable three-fourths of our youth to gain a func- 
tional high school education. 

3. To enable at least one-half of our youth to gain effective 
post-high school education. 

Obstacles will have to be overcome in order to accomplish 
these tasks. A much more flexible educational system will be 
required to suit the needs of students having a vast difference 
in backgrounds. This means sharp changes in curricula and in 
learning and teaching activities, beginning in the early child- 
hood years. Similar problems are faced as new groups enter 
high schools and colleges. 

To solve the difficulty of effecting changes within well- 
established institutions like our schools and colleges, it is 
proposed to develop competing educational institutions to 
stimulate new and improved practices. Cooperation between 
industry and education could make more flexible the transi- 
tions and entry points from school to work. Also, the 
important potential of cooperative education, the planned 
alternation of work and study, could be more widely 
adopted. More imaginative use of new technologies to aid 
student learning is also seen as a means for meeting the new 
educational tasks. Systematic efforts are needed to develop 
“student-tutoring-student” arrangements for enhancing the 
effectiveness and efficiency of education. 

In general, these discussions took an optimistic view of the 
possibility of accomplishing the new educational tasks. A 
thorough-going review of American education in terms of a 
systems analysis of learning and teaching should reveal promi- 
sing ways of stimulating, guiding and facilitating learning 
that, although new to schools and colleges, offer promise of 
marked improvement in our national efforts in education. 
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Automation as an engineering phenomenon may be discussed 
more or less objectively. When, however, we enter into a dis- 
cussion of the impact of automation on society, vested 
interests, personal values, beliefs and uninformed opinion 
enter into the considerations. A review of the literature on 
automation quickly reveals that few, if any, “value free” dis- 
cussions of the social impacts of the automation process are 
to be found. There seem to be hawks and doves abounding in 
this field. The hawks, infected with a violent technophobia, 
predict imminent and dire disaster as a result of the automa- 
tion process. To support their point of view they marshall 
statistics and quote history . 1 On the other side of the 
question are the technophiles, or the doves, who predict that 
no noticeable change will take place in the organization of 
society outside of a salubrious rise in the level of productivity 
and a consequent elevation of the level of consumption . 2 The 
writer of this paper wiii occupy a position somewhere be- 
tween these two extremes and might be called a pigeon, since 
he will no doubt lose feathers from each wing. 

It seems that the opposing viewpoints of the hawks and 
doves may be reconciled if three questions were to be 
answered concerning automation before a position is taken 
concerning its ultimate effects on society. These questions 
are as follows: 

1. References are listed at the end of the chapter. 
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1 . “How is automation related to other parts of the tech- 
nology of society?” 

2. “How is technology in general related to the social 
organization of a society?” 

3. “What kind of time perspective should we take towards 
technological change?” 

Before conjuring up images of what society will look like 
in the future as a result of the automation process, we will 
attempt to deal with each of these three questions. 



Automation and Technology 

Technology consists of a system of strategies and tactics for 
producing desired end products through the use of human 
action augumented by tools and machines. Given this defini- 
tion, it is apparent that all areas of human life involve techno- 
logies. • There are, therefore, educational technologies, 
religious technologies, recreational technologies, technologies 
for family life as well as those normally thought of in the 
area of economic production, consumption and distribution. 

Technologies combine an interlocking system of human 
action with the use of various agencies or instruments 
through which men act upon their environment and upon 
each other in the pursuit of goals or in the production of 
various kinds of products, both tangible and intangible. Tech- 
nology, therefore, consists of a system of implements on the 
one hand and a system of human organization on the other. 
These two aspects of technology are so intimately inter- 
twined that they are meaningless, one without the other. The 
implements (which for purposes of discussion can be classi : 
fled as falling into three categories: (a) hand tools, (b) man- 
operated machines; and (c) self-operated machines) are 
distributed according to an organizational plan which 
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matches implements with people and both with functions in 
a system of production . 3 

Automation, which we shall equate with self-operated 
machines or machine systems, must be viewed as part of this 
larger system of technology. Therefore, automation as a pro- 
cess must be viewed as being imbedded in a larger process of 
technological change. This larger technology involves a mix- 
ture of implement types varying from the hand tool to the 
self-operated machine on the one hand, and of sizes and 
shapes of human organizations on the other. The mix of 
implement types with organizational forms depends on the 
nature of the product being produced and on the limitations 
placed on technology by other factors which operate within 
the social system such as the values and beliefs that exist 
within that system. 

Some products or goals lend themselves well to the use of 
self-operated or automated machinery, while others have 
qualities that make it difficult to reduce them to a machine 
technology much less an automated one. As a consequence, 
when we view the technology of society as a large complex 
system of subtechnologies, we will inevitably discover at the 
subtechnology level that some areas of society exist in the 
tool using or pre-tool using stage of development (religion 
and education), while other areas of technology (petrochem- 
ical industries) contain elements of automation existing 
alongside or necessarily with support of tool-using and man- 
operated machinery. 

The automation process, which consists of the changeover 
in technology from the use of man-operated to self-operated 
or computer machine systems is a part of the larger social 
change process which has been going on in human society 
since its very inception. This social change process is a natural 
phenomenon which results from the operation of systems of 
interrelated causes or influences. Technologies are the crea- 
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tion of human behavior, and since human behavior itself is a 
natural phenomenon which is explainable in terms of a 
system of independent variables which combine to produce 
the behavior of human beings; then it follows that tech- 
nology and its development are a part of a larger process 
which is explainable as a natural process. 

Automation, then, is a part of what has been called socio- 
cultural evolution. In the long run of human history man has 
evolved various technologies through which he has satisfied 
his various needs and wants. The first technologies developed 
by human beings involved either manual manipulation of the 
environment or the use of crude tools. At a later stage in 
human development tools were combined to produce 
machines. Now we stand at a stage in the process of technolo- 
gical development or evolution when machines have become 
self-operating. 

It is important to realize that within the total technology 
of society, at present, all of the forms of implements that 
have evolved over the long run of human history are still in 
use. Men still use their hands, tools, and machines as well as 
self-operated machines in intricate systems of technology 
which themselves are instruments for producing the products 
and services and for performing the functions that men 
define as desirable. 

At this point in time, therefore, technology could be de- 
scribed as extremely elongated. By elongated, we mean that at 
one extreme are technologies based on the operation of the 
human organism as a thinking and acting mechanism unaided 
at times by even simple tools. At the other extreme, we have 
in existence systems of production which combine sophisti- 
cated computers with intricate systems of machines. Even in 
the most advanced society, this statement holds true. 

When we view the larger picture of the entire world of 
man, technology becomes even more elongated stretching 
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from the most primitive to the most modern. Most of the 
behavior of human beings in pursuit of goals or in the pro- 
duction of desired end products is still in the premachine 
stage of technological development. In most of the world, 
family life, religion, education, agricultural production, 
government and recreation, and for the most part the produc- 
tion of goods and services, are carried on with a premechan- 
ized or premachine technology. We must recognize, there- 
fore, that by viewing man from a world perspective there 
exists side by side the most primitive and the most sophisti- 
cated technological schemes. 

One of the questions that needs to be answered is whether 
there shall ever be a stage reached at which this elongation of 
technology will be reduced, and most or all of human pro- 
ductive activities will be carried on through the utilization of 
self-operated machinery. This question will be discussed in 
later paragraphs. 

Technology and Social Organizations 

The point has been made that automation is part of the pro- 
cess of technological development and change that has been 
going on since the beginning of human society. This process 
has changed the way in which men organize themselves to 
produce the various goods and services and institutional func- 
tions that are necessary to maintaining life in society. Since 
technology is a part of society, it is a truism to say that 
changes in technology change society. The question of 
whether automation will change the social organization of 
human social systems is likewise a question that calls for a 
truism as an answer, since automation is used in conjunction 
with human social organization to form technological 
systems. 

Insofar as automation calls for a change in the distribution 
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of personnel in society and in the roles that they perform, it 
will inevitably change society; or closer to the point, since 
automation refers to a way of organizing man machine 
systems and since it represents a change from other conceiv- 
able ways of organizing such systems, it amounts to social 
change. 4 The debate over the impact of automation on 
society is not a debate over whether or not it will affect 
social organization, but over how it will affect it. It will, 
therefore, be more instructive in this discussion to inquire 
into four questions: 

1 . How much effect will automation have on the social 
organization of society? 

2. How long will it take for this effect to be realized? 

3. In what parts of society will the effect be felt to the 
greatest extent? 

4. Once automation has reached its climax and adaptive 
social change has occurred, what will society be like? 

It seems apparent, as of this date, that automation has not 
progressed very far in our society. Only a small proportion of 
the goods and services now being produced by Americans are 
produced by automated systems. Most authorities who have 
bothered to look into the extent of automation agree that 
the process has moved very slowly to the present, and that 
the alarms raised over its impending effects on society have 
been, to say the least, premature. 5 A good case can be made 
at present for saying that the creation of automated produc- 
tion systems has resulted in small and temporary displace- 
ment of the labor force and, perhaps, has created more jobs 
than it has destroyed. 

If we are to judge from the rate of change to automated 
systems which has so far been observed, the time period re- 
quired to complete the automation process will be quite long. 
Compared to the predictions of the hawks or technophobiacs 
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who predict imminent and dire disaster as a result of rapid 
and overwhelming automation the facts seem pale and unin- 
teresting. 

Economists, industrialists and businessmen all point to the 
fact that the costs of automating a production system are 
quite high and, therefore, pure cost considerations alone rule 
out rapid transition from man-operated systems to machine- 
operated systems in many cases. In addition to this, the 
inertia of ignorance of the possibilities of automation and the 
lack of “know-how” in moving towards it, and sometimes 
sheer prejudice against it on the part of managers as well as 
workers, seem to be slowing down the process to a “snail’s 
pace.” It seems apparent to this writer that 75 to 100 years 
will elapse before most of the production processes that lend 
themselves economically and technologically to the use of 
automation will have been automated. Furthermore, it seems 
apparent that certain areas of human activity aimed at the 
production of goods and services will remain in the pre- 
automation stage indefinitely into the future. 



Determinants of Automation 

In order to predict the rate at which automation will take 
place and the parts of society that will be affected by it, it is 
necessary to take into account certain facts about our present 
state of social organization. Within the culture of our society 
there exist certain values and beliefs that act as stimuli for 
furthering the automation process through fostering techno- 
logical development in general. Side by side with these values 
and beliefs, there exist others that act as deterents to techno- 
logical advancement, especially insofar as the development of 
automation is concerned. In other words, within our general 
value system, there exist conflicting values which act as moti- 
vating and deterring factors in the development of automa- 
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tion. On the motivating side are values such as the following: 

1 . There is a high value placed on efficiency in the produc- 
tion process in American society. 

2. Americans believe strongly in the production of more 
goods and services as a way of increasing the general social 
welfare. 

3. Americans believe that the profit motive tied to the 
competitive enterprise system acts to force the realization 
of efficiency on the one hand, and the productivity value 
on the other. 

4. There is a high value placed on safety, health, cleanli- 
ness, etc., in the work situation in American society. 

These and other values support the notion that greater 
automation is a desirable development to foster within 
society. It certainly can be argued that automated systems 
are more efficient in production than nonautomated systems. 
Likewise, it can be argued that they can produce more goods 
per unit of labor than other systems. Since they reduce the 
amount of labor necessary, they can operate on a more con- 
tinuous schedule and thus produce more goods. It can simi- 
larly be argued that by cutting waste and labor costs, and by 
controlling quality and increasing output, automation satis- 
fies the profit motive. Similarly, domestic competition and 
competition with foreign industry exert pressure in the direc- 
tion of using automated systems as a means of achieving the 
other values stated. 

Strong arguments can also be made in favor of automation 
as a means of improving safety in hazardous production pro- 
cesses, eliminating hazards to health and doing away with 
unpleasant working environments for human beings. Thus, 
these values and many others held by Americans and by 
persons from Western society in general form a powerful 
intellectual and moral motivation towards automation. 
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Perhaps more important than the values themselves is the 
fact that industrial enterprises, as they are now organized in 
relation to the mass markets at home and abroad, are forced 
by the pressures of competition and the desire (need) for a 
profit to continually improve the technological process. Since 
automation represents the highest development of techno- 
logical process in society; it is inevitable, in the long run, that 
industry will move in its direction. 

While there are strong values in society that act as moti- 
vating forces towards automation, there exist side by side 
with these other values that work against it as deterrents. 
Three among these will be singled out for attention. 

1. There is a value in American society placed on full em- 
ployment in the labor force. Americans hold that an adult 
male who is not physically or mentally disabled should 
work for a living and contribute to the productive system 
of his society. 

2. Americans believe that a man’s moral fiber and charac- 
ter is developed through work and destroyed by indolence 
and leisure. It is further believed, that if a person receives 
income without a just claim upon it through his labor, that 
he will be demoralized by the process. 

3. A third belief exists that machines and computers de- 
humanize life and threaten to make slaves of men. 

On the basis of these three values or beliefs rests the great 
concern over the long run of effects of automation. It is 
believed that automation, or technological development in 
general, will have the effect of reducing the opportunities for 
men to work by eliminating jobs, and that this will have the 
effect of creating a class of people who are perpetually the 
subjects of public welfare. Using the current model of the 
way in which public welfare works, an image is conjured up 
of a large class of jobless individuals who live on the “edge of 
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subsistence” demoralized by being simultaneously powerless 
and on the public dole. On the other hand, the image is 
created of those who are working being slavishly tied to 
machines that control their lives and convert human beings 
into numbers in a giant technological conspiracy against man- 
kind. On the basis of these beliefs, men oppose the introduc- 
tion of technological advancements into various production 
processes in society. 

It is likely that the existence of these two opposing sets of 
values will result in considerable conflict between segments 
of society as the automation process progresses. As a result of 
this conflict, the automation process will be slowed but 
eventually fulfilled since the power structure of society is 
organized in a way to favor the ultimate completion of the 
automation process. 

In the heat of argument over how automation will affect 
society and as indignant debates proceed from firmly en- 
trenched but conflicting values, more interest is displayed in 
lining up one’s forces in favor of or against the process of 
technological development rather than in cooly evaluating 
the long run of effects of such a process on society. 

Despite the debate, however, certain things seem, at this 
point, to be evident and beyond debate: 

1 . Automation is an existing part of the technological 
system of our society. It is an idea, an ingenious idea, about 
how to combine men, computers and machines into produc- 
tion systems. Such ideas are not easily suppressed, but rather 
tend to catch the imagination of men and shape their actions. 

2. At present, automation represents only a small part of 
the total technology. This small part, however, proves the 
usefulness of the idea and serves as a living demonstration of 
the possibilities for future accomplishment. 

3. Automated production systems use fewer workers to 
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produce a given volume of output than nonautomated 
systems do. Despite the desire of its advocates to allay the 
fears of the public over the possible unemployment effects of 
automation, its whole raison d’etre is tied up in replacing 
human agents by automatic systems. Only an ostrich could 
miss this point. 

I 4. The cost of automating is high and, therefore, the rate 
i at which it will be introduced into industry will be slow. For 

! a long time it will be cheaper to employ human operators 

| than to automate many kinds of production systems. Besides 
that, heavy investments are tied up in nonautomated systems. 

5. When and if the production system of our society is 
fully automated, the number of people actively employed in 
- economic production measured in terms of today’s standards 
| will be quite small, and the volume of production quite large. 

s 

) 6. To accommodate these facts the total pattern of human 

f activity in society, and consequently the total social organiza- 
| tion of society, has to be drastically different than it is today. 

| In the following paragraphs, let us speculate about how 

| society will be changed at that distant day when the techno- 

| logical processes of automation have been extended to their 

I fullest in the social system. It seems pointless at this time to 

I argue the day-by-day effects of a process that is moving slowly 

| as men see time. It might, however, be quite instructive to 
I speculate about how society will look if we attain, through 
I gradual day-by-day small changes in the organization of our 
1 technology, a state of maximum automation. 

The image of the future which will be projected here is 
j based on the following set of assumptions about how 
societies change. 

Changes in society in response to automation will repre- 
sent elaborations and extensions of already established trends 
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and directions in society. This proposition is based on the 
notion that social changes usually come in small increments. 
An automated system is introduced into one part of one pro- 
duction process in society. In other parts of the production 
system of society, other small automation devices are intro- 
duced. Through the cumulation of this process, rather than 
through a radical change in the whole system, the technology 
of the society will develop towards automation. Similarly, 
adaptations in the social organization of society will come in 
small adjustments to the small changes taking place in the 
technological system of that society. Men will adapt their 
activity patterns and their institutions piece by piece through 
the making of thousands upon thousands of small decisions 
and small adaptations rather than through revolutionary 
changes in the social order. These thousands upon thousands 
of small changes in technology and adaptations in the social 
organization of society which are made separately will add up 
to what will appear over the long period of time to be major 
changes in social organization. They will, however, rest upon 
long established trends or directions of change and will pre- 
sent elaborations of patterns already existing in 1968 in the 
structure and organization of American society. 



Current Social Trends 

It has been pointed out that the direction that technological 
development will take and the consequent social changes that 
will emerge in society will, in all likelihood, represent elabor- 
ations on themes which already exist within American 
society. It might be well, therefore, to take stock of where 
we stand with respect to the impact of technological develop- 
ment in our society at the present moment before attempting 
predictions of things to come. There are a number of inter- 
related phenomena which are present in our society today 
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that seem to be directly or indirectly associated with the 
current state of technological development and its history 
over the past several decades. 

First among these is the fact that the amount of time spent 
by average individuals in work activities is at its lowest point 
in the history of our civilization. Over the past century, the 
work day and the work week have been substantially re- 
duced. Along side of this has emerged a trend towards later 
entrance into the labor force with the virtual elimination of 
child labor, and earlier retirement. The work life of the indi- 
vidual as well as the work day and week has, therefore, 
shrunk considerably. 

While it can be argued on the basis of solid evidence that 
unemployment in 1968 is at or near its lowest level in the 
history of our society, it is also true that the amount of time 
that the average individual spends working has been reduced. 
It seems likely that this trend towards shorter working hours, 
longer vacations, earlier retirement, and later entrance into 
the work force will shrink the work life of the individual to 
an even greater extent in the future. 

This shrinkage in the work life of the individual cannot be 
attributed to automation. This technological development 
has not as yet had sufficient time to affect the distribution of 
work in society significantly. It has been the result of the 
development of mechanization in industry, agriculture, and 
commerce and of the consequent development of new cultur- 
ally accepted definitions or norms of what the expected work 
career of the individual is that have been responsible for this 
trend. At the same time that this trend has been occurring in 
the world of economic employment, similar shrinkage in the 
amount of time spent in labor has occurred in the home. 
Housewives and children spend a smaller proportion of their 
time engaged in productive tasks in relation to maintaining 
the family than at any time in the past. In other words. 
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throughout the society, the amount of time the average indi- 
vidual spends in so-called work or occupational activities has 
been drastically reduced. This has come about through mech- 
anization without the impact of extensive automation as yet 
being felt. 

While this reduction in the amount of work has been 
taking place, an astounding increase in productivity per man 
hour has occurred. The output of industry, of consumable 
products and services has reached an unprecedented level. 
Again this level of productivity has been achieved largely 
through the mechanization and increasing rationalization of 
production processes, and cannot be attributed to any large 
extent to the introduction of automation into production 
systems. 

While these trends have been occurring in society, a general 
rise in the level of living enjoyed by the average member of 
society has been experienced. Nevertheless, large numbers of 
individuals live at so-called poverty levels near the border of 
subsistence. It is often pointed out in connection with this 
fact that our industrial plant and our agricultural technology 
is capable of producing even more goods and services than are 
now being produced without a major change in technology, 
and without increased investment in capital equipment. We 
are told that we are able to produce more steel given the pre- 
sent industrial plant than we now produce. It seems apparent 
that we are capable also of turning out more automobiles, 
washing machines, television sets, clothing and certainly more 
food given our present state of technological development 
and our present state of capital investment than we are pro- 
ducing at the moment. These observations lead to the oft- 
times cited paradox that we exist in a society capable of 
producing more goods than are now being consumed, but at 
the same time individuals and families exist within the 
society who are in need of food, clothing, shelter and other 
economic goods. 
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Leaving aside any argument over whether our present pro- 
ductive capacity would be capable of satisfying all or even a 
major portion of the potential wants of all of the people 
without further investment, it seems apparent to “hawk and 
dove alike” that we could achieve a more equitable distribu- 
tion of our economic output if we are able to solve various 
problems of social organization that determine the distri- 
bution of goods and services within our society. 

Our social order is founded on the proposition that a 
man’s right to consume the products of the technological 
system of his society is established through the role he per- 
forms in the productive process, broadly speaking. The more 
important the role that he performs, the greater share in the 
consumption of the outpourings of the technological system 
he is entitled to. Carried to its extreme this proposition leads 
to the logical conclusion that if a person performs no role in 
the production process, as it is defined by members of 
society, he has no right to consume. Other values, however, 
exist within our society that mitigate the harshness of this 
formula and lead to programs of public welfare which pro-' 
vide at least minimum subsistence for persons who have no 
“legitimate role” in the production process. These programs 
base claims on consumption on humanitarian values rather 
than on role in the productive process. 

In seeking to solve the poverty problem in our society, the 
answer which has most often been given is consistent with a 
dominant theme which states that the role in production 
measures the right to consume. It is usual to answer this 
question by saying that we should seek to achieve full 
employment - that every person in society who is physically 
and mentally able to work should be provided a job and, 
therefore, a role in the productive process. By so doing, we 
can establish that person’s claim to consume the fruits of the 
economic system without altering our values on the one hand 
and our social organization on the other. Thus, public policy 
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is aimed towards achieving full employment through the crea- 
tion of new jobs, and new economic opportunities for work. 
These thoughts at least represent what appear to be the 
majority sentiment in American society and summarize the 
salient aspects of current public policy. 

There are, however, disturbing stirrings in the social 
order . 6 The rise of groups within society who have a differ- 
ent perspective towards the economic and social order is a 
fact of our times. These groups challenge the basic tenets of 
the society and are apt to point an accusing finger in a direc- 
tion of those who hold traditional values, pursue traditional 
goals and feel traditional motivations. The major sources of 
these dissident notes in the buzzing harmony of our indus- 
trialized social order come from the youth of the nation who 
have not yet entered the labor force, from the poor, especi- 
ally the black poor who through circumstances have been 
locked out, and from intellectuals who by the nature of their 
roles are detached from it. It is no wonder that the loudest 
cries and protest against technological development come 
from these sources. It is not surprising that the largest num- 
ber of technophobiacs are found among the ranks of the 
poor, the young, and the professional thinkers. 

Let us examine the position of youth in relation to the 
technology of our society. A strong case can be made for say- 
ing that the present rebellious generation of college students 
represent the first class of individuals in society who have 
experienced, for a lifetime, the new affluence and the new 
leisure created by the technological developments of the past 
century. Prior to this generation, most youths experienced 
work as a part of life and similarly experienced deprivation, 
at least in a mild form as part of their membership in their 
society. The present generation of college students and those 
that will follow, however, have experienced a different world. 
They know it is possible to consume without being actively 
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employed in the production process. Their consumption has 
for a lifetime been based on a “right” rather than a “role.” 
They know also that consumption, when taken for granted at 
least, does not create a utopian state of existence whether 
one earns the right through work or is born with it. At the 
same time they are acutely aware of the fact that they live in 
the society that contains people who do not share in their 
taken-for-granted level of consumption. The right of children 
and youth to consume is obviously unequally distributed. 
Furthermore, no truly rational argument can be made to 
justify this inequality. The only arguments that can be made 
amount to saying that this is the way things are, or that is the 
way the system is organized. This leads the disaffected youth 
simultaneously to challenge the basic values of society and its 
organization and to desire to remake the social order in a 
different image. They propose new values and new ways of 
ordering things basing their approach on the assumption that 
society is a flexible instrument for attaining human ends and 
may be changed to suit new purposes without destroying old 
levels of production and consumption. 

The youthful new left seems, therefore, to be a result of 
certain technological developments which have created a new 
kind of condition for youth in society and which have led to 
a new way of looking at the relationship between role in the 
production process and the right to consume. 



Change from Agriculture 

The civil rights movement is also intimately intertwined with 
technological development. With respect to civil rights, a 
large segment of the population is seeking a new and more 
satisfying role in the world of work at a time when such roles 
are disappearing not due to the as yet infant automation pro- 
cess, but to simple or not so simple mechanization. This 
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mechanization, curiously enough, has occurred in agriculture, 
not industry. 

Major technological developments in agriculture have trig- 
gered major changes in the way work is organized in agricul- 
tural enterprises. It has resulted in major shifts in the ecolo- 
gical pattern of farming and has produced mass migration and 
social mobility . 7 Millions of black sharecroppers and tenant 
farmers and their families, along with millions of white mar- 
ginal landowners and tenants, have been forced off the land 
and into cities and towns. There they have arrived without 
industrial skills seeking employment that will give them a 
right to consume — or perhaps to just subsist. Thus, technolo- 
gical development in agriculture, and especially its mechani- 
zation and reorganization on an industrial basis, has resulted 
in a mass movement of population and a consequent mass 
unemployment or underermployment problem. In the 
opinion of this writer, this set of circumstances has been the 
major force behind the civil rights movement. This movement 
has merely been articulated by civil rights leaders and organi- 
zations, and by public officials and public policy. 

The results of technological change are, in other words, 
very much with us. These, however, cannot be attributed to 
automation or even to industry; but largely to agricultural 
development. It is a tragedy of our times that the civil rights 
movement is occurring at a time when we are achieving such 
high levels of mechanization in agriculture and industry and, 
therefore, face more than the usual difficulties in absorbing a 
large, untrained labor force into the productive process. 

It seems to be hardly debatable that the youth movement 
on the one hand, and the civil rights movement on the other 
will have considerable impact on the future rate of mechani- 
zation in industry, and certainly on the future rate at which 
automation occurs. This statement is made on the assump- 
tion that we will continue to pursue a policy of seeking full 
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employment in the society. In aiming our efforts towards this 
goal we will inevitable be forced to create jobs for human 
beings rather than roles for machines and automated systems 
in the production process. 

The new left, which represents an alliance between middle 
and upper class youth, black beople and the intelligensia 
forming an uneasy and mutually suspicious triangle is trying 
to define a new set of values for the society which they see as 
solving our current dilemmas. These new values are based on 
a combination of myth and fact about the nature of society 
and the nature of technology in relation to it. Part of the 
mythology concerns itself with the role of machines and 
computers and of automation in production. It is built upon 
the belief that given the right way of organizing things, we 
are capable of producing sufficient goods and services to 
satisfy all significant and legitimate human needs in the for- 
seeable future. Yet there is-a dualism involved in the mytho- 
logy of the new left, since there exists within the belief 
system a suspicion and distrust of machines and machine 
systems as being the major dehumanizing agents in society. 
Another part of the mythology relates to the notion of 
power structure and the functioning of the decision making 
processes of society. Here the power structure is visualized 
almost as if it were a gigantic machine grinding out decisions 
in a conspiracy to enslave human beings by tying them to a 
technological process which becomes an end in itself. 

No matter whether these beliefs correspond in any way to 
fact, they nevertheless shape the attitudes and actions of a 
significant minority of people in our society and represent a 
significant wave of protest against technological develop- 
ment. In the future they may foreshadow a new time of 
troubles in the so-called industrial revolution, a time of slow- 
ing down rather than a time of technological advancement. 
Cries which are now raised by the new left are so multiple 
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and confused that no single message can be distilled from 
them, unless it be the message that a new set of values suited 
better to our advanced state of technological development 
are being formed in our society. 

Perhaps the new integrating values which may emerge from 
the dualism that exists in our society today will place a high 
value on total unemployment in society, rather than total 
employment. It can be argued that the point of technological 
development has always been to make life easier for men by 
eliminating more and more of the drudgery of life and pro- 
ducing more and more goods at a smaller cost in human 
labor. It seems legitimate to many people, therefore, to direct 
human effort towards eliminating the necessity of work as 
fast as possible. This could be done through the rapid 
development of new and expanded systems of automation. 
Instead of attempting to create more work for human beings 
to perform so that they can have a claim to consume the pro- 
ducts of the technological order, it would be more rational to 
direct our efforts towards attempting to produce goods and 
services with a minimum of human labor. This could be done 
not out of the profit motive but out of new humanitarian 
motives. We might pursue the automation process as rapidly 
as possible and invest our current energies to a greater extent 
towards producing more self-operated machine systems so 
that human beings can be released more and more from the 
necessity to be employed in order to have a right to consume. 

It seems likely, however, that even in the most Utopian of 
Utopias where technology has advanced fantastically past its 
current state of development the necessity for work or em- 
ployment will still exist. However, it is possible through 
shortening the work life and the work day and the work year 
of the individual to increase the amount of leisure through 
introducing greater and greater efficiencies in the production 
of goods and services, and at the same time to eliminate most 
of the boring routine of enervating tasks from existence. 
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The big problem in pursuing the goal of reducing human 
employment, and thus, the necessity to work through a delib- 
erate process of mechanization and automation is the 
problem of establishing the right to consume the products of 
the economic system without simultaneously destroying the 
motivational system that is now attached to our system of 
distribution . 8 

As already pointed out, the primary basis upon which we 
base consumption rights, at present, is income derived from a 
work role performed in the production of goods and services. 
By gearing consumption rights to the role performed in the 
production process, a system for motivating people to work 
is also provided. The secondary basis for a right to consume is 
a dependency relationship to some individual who has 
income derived from a work role. Thus, wives, children, 
dependent relatives and other “wards” derive their consump- 
tion indirectly from a right established by another person’s 
role in economic production. Through creating dependency 
relationships and through attaching certain rights and duties 
to the relationship between provider and dependent, an addi- 
tional source of motivation to work is provided. 

Men are led by the norms and values of their society to ful- 
fill an obligation to provide for their dependents. Virtually, 
the only avenue for accomplishing this, left open by the 
structure of society, is a work role in the economic system. 
Thus men are supplied with additional motivation to work. 
The tertiary basis for a consumption right in our society lies 
in a status of ward to the state or to some other corporate 
group. Here the right to consume is based on the inability of 
a person to provide for himself due to special incapacities 
such as orphanhood, illness, physical and mental incapacity, 
incarceration and so forth. The values of our society are such 
as to hold that being a living human, in and of itself, estab- 
lishes the right of the person to at least subsistence. 

If all-out efforts were made to foster as rapid automation 
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as possible in all areas of human technology, it is apparent 
that the number of people whose primary basis for claiming a 
share in the output of the economic system would be re- 
duced and, therefore, the rights of persons claiming a share 
on the secondary basis would be threatened. This could only 
mean an expansion in persons falling into the third category 
or the invention of still other categories of people whose 
right to consumption derives from a new and different 
source. 

It has already been pointed out, however, that it seems 
inconceivable, even under twenty-fifth century conditions, 
for all work roles to be done away with through the mechani- 
zation process. This means that, at best, fewer people will 
have to perform work roles and more people will have to 
stand in one of the other dependency relationships to have a 
right to consume. Given this condition, it becomes a signifi- 
cant question to ask “how this minority of workers will be 
motivated to perform their work roles?” Similarly, it 
becomes significant to ask “how will society select the minor- 
ity of workers from the total population?” Will they repre- 
sent simultaneously an elite and a serfdom to the remainder 
of society? In some respects male members of our society 
today, between the ages of 21 and 60, represents the kind of 
minority that may be expected in the future. 

The enormous difficulties involved in finding a basis for 
distributing the products of the economic system, which is 
radically different from our present basis for organizing dis- 
tribution and consumption and the accompanying problems 
of maintaining motivation and selecting persons for work 
roles virtually rule out pursuing the more rational and 
appealing course of promoting rapid and complete automa- 
tion so as to reduce the necessity to work in society. There 
are simply too many facets of our present value system, of 
the human being, and of the way our society is organized 
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that would have to be changed before such a policy could be 
pursued effectively. This means that mechanization and auto- 
mation must inevitably proceed at a pace that will permit us 
to make the small step-by-step alterations in our values and in 
our social organization that will allow the social organization 
of society to adapt to increased mechanization and automa- 
tion without the whole system coming “unglued” in the 
process. Mass technologically induced unemployment with- 
out compensating redefinitions of the right to consume, and 
without a new basis for motivating people to work would 
almost certainly threaten to break down our social order into 
a state of warring factions. 

Those persons who believe that revolutionary or cata- 
clysmic social change, produced by a state of deliberately 
induced anarchy, could lead to making the adjustments in 
social organization necessary to exploit our present capacity 
for technological development, make claims to understanding 
the intricacies in functioning of advanced societies that are 
totally unsu: ported by the present state of our knowledge of 
how societies operate. Even if the wisest and most humanitar- 
ian group of persons on earth were assembled to redesign our 
society along the most utopian lines, they would have to act 
largely on the basis of their beliefs, values, prejudices, and 
preferences rather than on scientifically reliable knowledge of 
how societies operate in order to even begin the task of rede- 
signing the social order. Almost certainly, the design for 
society emerging from such deliberations would be based on 
dogma and myth rather than scientifically supported 
principles of social organization. It is probably true that out 
of such a process of deliberate planning, given our current 
state of ignorance of principles of social organization, would 
come more errors costing greater human deprivation and suf- 
fering than would occur by less deliberate but more halting 
processes of social adaptation. 
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Let there be no mistake, however, about the meaning of 
these statements. It is because we are so ignorant of the inner 
workings of social systems that we are in this predicament. 
We now know more about how to build rockets and com- 
puters, or more to the point, how to automate production 
processes, than we do about how to build human social 
systems and to keep them functioning to meet human needs. 
Because we do, we can deliberately set out to send men to 
the moon with reasonable assurance that we will succeed. 
However, we are so ignorant about the structure and func- 
tioning of society that we cannot, at present, set out to 
eliminate poverty, crime, or air polution, or to promote rapid 
but undamaging technological development with a reasonable 
assurance of success. 

It is our ignorance of the inner workings of human society 
that forces us to choose between unguided, automatic, 
gradual adaptive change processes on the one hand or dogma 
guided deliberately controlled change processes on the other. 
Given our state of ignorance, we are forced either to gamble 
on age old laissez-faire adaptive processes in social systems as 
promising the best chance that the system will survive and 
prosper, or on following some new charismatic social philo- 
sopher whose knowledge of the nature and functioning of 
human society is faulty at best. Going on the basis of some, 
all or nothing, revolutionary plan that is not based on solid 
knowledge is about like Icarus setting out for the sun using 
his homemade wings of feathers and beeswax. Going on the 
basis of automatic uncontrolled change processes is like put- 
. ting up the family plantation as a stake in a crap game in 
which the dice are loaded against us. 

Given the state of our present social science knowledge of 
how societies operate, the best we can do is to forecast prob- 
able developments and anticipate some of the many problems 
that seem likely to accompany them. This should lead us to 
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attempt to develop reliable scientific knowledge concerning 
these trends and forecasts so that, as time goes on, we may 
establish mastery over our own society as well as over our 
so-called natural environment. 

This will give us a third option in forming social policy. 
The price human beings have always paid in the past for fol- 
lowing the “invisible hand” of automatic social change or the 
“messianic route” to social adaptation has been an unwanted 
and unwarranted level of human suffering in the form of 
poverty, oppression, or conflict, and other forms of human 
degradation. These so-called “social problems” have been the 
“side effects” or “latent functions” of both guided and 
unguided change processes. Given the development of reliable 
scientific knowledge of the workings of human society, how- 
ever, it is hoped that we can accomplish social change and 
adaptation without paying the age old price in human misery. 
Such a price was paid for the original industrial revolution. 
Similarly, a high price has been and is being paid today for 
realizing the benefits of the new agricultural revolution. 



Images of the Future 

In the following paragraphs some trends will be examined 
and forecasts made about what is likely to happen in the pro- 
cess of society adapting to mechanization and automation 
through the operation of unguided social change. 

There are several interrelated directions that our society is 
likely to take in adjusting to the continued process of mech- 
anization, and to the acceleration of the infant process of 
automation. These directions of change are already present in 
our society as trends at a beginning stage. As the velocity of 
technological change increases and its impact on society is 
felt more drastically, these trends will become more pro- 
nounced. 
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Instead of pursuing a policy of total unemployment in 
society or allowing unemployment to grow at an uncon- 
trolled rate, our society is much more likely to move in the 
direction of shrinking the amount of work performed by the 
average worker. This is likely to occur by: 1. Increasing the 
age of entrance into the work force; 2. shortening the length 
of the work day; 3. shortening the length of the work week; 
4. lowering the age at which retirement from the work force 
occurs; and 5. increasing the length of vacations. 

In this manner, more people can be absorbed into the pro- 
ductive process without altering the basic values and beliefs 
contained in the culture of the society. Arguments can even 
be made in favor of increased efficiency through the utiliza- 
tion of this solution. For example, it can be argued that a 
shorter work day utilizes workers during a period of maxi- 
mum energy and attentiveness and, therefore, productivity. 
By raising the entrance age into the labor force more time is 
available for training and education and, therefore, a more 
educated work force will be available. By pushing down the 
age of retirement, it can be argued that the men employed in 
industry will work during their most productive period of life 
when they are apt to make their maximum contribution to 
the productive process. Thus, strong arguments already found 
in the value system of society can be made for moving 
towards a smaller amount of time spent in actual work. 

The effect of this shortening of the work life will be an 
increase in leisure. Other patterns in society must be elabor- 
ated in order to take up the slack time left over through such 
a solution to the “unemployment” problem created by mech- 
anizing and automating. At the same time the products of 
industry must be made available for consumption by the 
entire population; not just the working population. 
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Consuming Without Producing 

As pointed out, a large segment of the American population 
at present consumes the products of the economic system on 
the basis of a concept that they have “a right to consume” 
This right is not based on their own role in the production 
process. Children, young people, and housewives consume on 
this basis for example. In order to make this seem reasonable, 
our culture contains an elaborate set of rationalizations to 
justify the right of children to consume. For example, we 
maintain that they will have a future role in the production 
process and, therefore, have a right to consume while prepar- 
ing for this role in society. We maintain that they have a right 
to share the fruits of their parents’ labor and base then con- 
sumption on an indirect relationship to a role performed in 
the productive process. It is on this latter basis that we justify 
the higher level of consumption on the part of some children 
than on others. 

It will be necessary, in the process of shrinking the work 
life of the individual, to extend the period of life prior to 
entrance into the labor force so that it covers more years 
during which this right to consume is granted to young 



people. It is likely that this period will be taken lip by true 
and sham educational activities which are invented to occupy 
the time of youth: during which they are being withheld from 



the labor force. Rationalizations that every person has a right 
to :ah education at the higher levels as well as the lower levels 
will become more elaborate ahd more generally accepted. In 
addition to this, the notion that the public bear the cost of 
such education through providing subsistence as well as 
tuition for students during this period rif time will become 
moreandmoreprevalerit. 



The current belief that education is ah economic reward- 
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worthy work role on the part of students and, therefore, is a 
legitimate basis for their right to consume will be elaborated, 
spread throughout society and accepted without question. 
Similarly, the widowed, the orphaned, the handicapped and 
the aged will find their right to consume the fruits of the 
economic system greatly expanded. The definitions of these 
classes of people will be expanded to include more individ- 
uals. The rights of the “technologically unemployed” to 
concumption will also be elaborated and expanded. In all 
likelihood such individuals will go back to school and enjoy 
a right to consume on this basis. 

The rights of unemployed women to consume, which are 
now based on marital or kinship relationships are likely to 
undergo a major change. It is the prediction of this writer 
that instead of expanding the number of women who will be 
gainfully employed in the future, as the trend in the past 
seems to foreshadow, we will see a reversal of this trend and a 
return to the family support model for females. Womens’ 
level of consumption then will be determined by their hus- 
band’s or father’s relationship to the economic production 
process. Elaborate philosophical value positions will be 
developed to justify this consumption on the basis of right 
rather than role. All of these trends will be accompanied by 
expansion of unemployment insurance and social security 
type programs supported by taxes, and G.I. Bill of Rights 
type educational support programs for the young and the 
technologically obsolete members of our society. 

There are a number of roles that people perform in society 
for pay at present that do not contribute directly, or even 
indirectly, to the production of economic goods and services. 
Nevertheless* members of society recognize- the rights of such 
individuals to an income and, therefore, to a share in the con- 
sumption of goods. This right is established on the basis of 
their role in Other institutions in society rather than their role 




FREDERICK L. BATES 



137 



in economic production. For example, teachers, priests, 
artists, musicians, actors, athletes, and comedians receive 
incomes for a role they perform for pay. Such individuals do 
not contribute directly to the production of goods which are 
consumable by other people in society. Nevertheless, the 
society recognizes the value of the roles they perform and 
grants them a right to income and to consumption. It is likely 
that new categories of such people will be invented in the 
future, and that old categories will be considerably expanded. 
These occupations have been largely defined as services in the 
past. They are services, however, which are rewarded on the 
basis of a cultural concept that their roles are important and 
desirable rather than economic. 

When automation expands and changes begin to accelerate 
in the social order, we will see an expansion of the number of 
persons not working in the production and distribution of 
agricultural and industrial goods. This will occur both by 
withholding large numbers of people from any form of 
employment in society and by expanding the categories of 
individuals whose work activity involve “nonproductive or 
noneconomic service activities.” 



The Elaboration of Nonproductive Activities in Society 
If the amount of work time expended by the average indi- 
vidual in society is reduced drastically and at the same time a 
large number of. individuals are withheld from participation 
in the production processes, it seems apparent that a large 
amount of time will be left over for human activities other 
than work. In order to fill the void, our society will have to 
elaborate considerably on already existing nonwork patterns 
arid invent new ones. Some .of, these patterns will involve 
recognizable recreational activities. Others will involve new or 
expanded activity patterns which are neither recreation nor 
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work. There are four categories of expansion in nonwork 
activities that seem likely in the future on the basis of what 
can be observed in society today. They represent directions 
that our society seems to be moving at present on the one 
hand and can be identified with major directions that histori- 
cal societies have taken in the past when they reach a 
juncture similar to the one we are now facing. 



The Narcissistic and Sensate Trends 

The writer predicts that in the future a much greater amount 
of time will be spent by the average individual on narcissistic 
activities such as personal grooming, dress, bathing, plastic 
surgery, plastic dentistry, health maintenance, physical cul- 
ture, and “cosmetic psychiatry.” Trends in this direction 
have already developed in our society. People are paying 
much more attention to themselves as the object of their own 
activities than ever before. The mirror in the bathroom, the 
cosmetic and the deodorant, the dentist, the barber, the 
beautician, the reducing salon, and the clothier are all 
favorite focuses of attention for the young and not so young. 

People are spending much more time in “taking care of 
themselves” and in projecting an image to others on the basis 
of spine inward fascination with the self as an object. It is 
anticipated that much more of human activity will be contri- 
buted? to the overt expression of such narcissism. As a con- 
sequence, industries associated' with ; narcissistic activities will 
expand, arid: occupations PV these areas will proliferate. 
inntWs ;^rea \w^ 

duals away from ar eas of employmeri^ the impact of 
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Related to the marcissistic trend in society is a trend to- 
wards emphasizing the senses as a source of pleasure. Pitirim 
Sorokin held that societies vary between two stages in their 
development, an ideational stage and a sensate stage . 9 During 
the sensate stage they emphasize gratification of the senses 
and elaborate systems of human action aimed in this direc- 
tion. It appears that our society is entering such a phase. The 
development of psychedellic drugs and their surrounding 
patterns of art and music as well as the orgiastic organization 
of hippie communities with their emphasis on the happening, 
point in the direction of such a development. It is not, how- 
ever, the hippie alone who is moving in this direction. Food, 
music, art, sports, sex, drink and drugs find popularity ex- 
panding within the general population of society. In the 
future, it is likely that this emphasis on gratification of the 
senses will increase and the number of people engaged in 
sensate types of occupations will expand. 

The number of participators in society who utilize major 
amounts of their time in gratifying the senses will also ex- 
pand. This trend could result in a new blossoming of the 
graphic and performing arts and music in our society. Infant 
trends in these directions can be seen at present as people 
begin to question the quality of life in our society, This trend 
towards the development of the arts is at present growing by 
leaps and bounds in a society glutted with goods but rela- 
tively poor in artistic sophistication; 



Ideational Trend . 

Sorokin saw the ideatiohal phase in s^ as one devoted to 
- * the develop^ Ijt is : the conte present 
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by the hippie community and the youth of our society goes 
on side by side with experimentation in the sensate possibili- 
ties of our new technology. The young and old alike are 
concerned with matters of religion, philosophy, the growth 
of science and with political ideas. We are in the process of 
experimenting in the realm of the mind as men have never 
experimented before. We may, in other words, be turning in 
the same direction that ancient Greece turned when their 
immediate problems of an economic nature seemed tempor- 
arily to have been solved rather than in the Roman direction, 
which was essentially sensate in nature. This ideational 
development could find expression in the foundation of new 
religions and in the reinvigoration of old ones. We may see 
the multiplication of religious, philosophical and political 
cults; especially those that combine an intellectual ration- 
alization with a sensate mode of expression. 

The so-called new politics, existential philosophy and 
hippie culture along with its ideational drug taking and mind 
expanding philosophy, represent the beginning stages of a 
trend in this direction. Such activities can take up the time of 
a lot of people left over from the production process, and at 
the same time expand work activities for others. In so doing 
no aggravating contribution to the surplus of goods already 
presenting a problem will be made. 



The Monumental Trend 

It is conceivable that our society will turn more and more to 
producing monumental structures and holding spectacular 
events. Bigger buildings, larger highways, more stadiums, and 
perhaps even larger tombs to commemorate the narcissistic 
dead may be in our future. In other words, our society may 
turii in the direction of expending its energies much as the 
ancient Egyptians did to commemorate the self, of to com- 
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memorate the ideational and sensate heroes of our era, or the 
ideational and sensate institutions of our times. On this basis, 
churches and temples might grow in size and splendor as they 
did in the Middle Ages. The halls of government may be 
elaborated and expanded to commemorate the ego of both 
their creators and their users. The stadiums in which sporting 
events are carried on might grow in size and splendor, and the 
homes in which people live may be elaborated beyond our 
present conception of the stage upon which the family drama 
is played. In other words, a kind of monumentalism in the 
building of the physical setting within which human activity 
takes place might be forthcoming in the future. 



Conspicuous Waste 

It is probable that the present trend towards more and more 
disposability of objects in our society will be extended. Dis- 
posable clothing, cooking utensils, food, bottles, and more 
readily disposable automobiles, houses, and other objects 
seem to be in our future. This will allow us to waste the prod- 
ucts of our productive system conspicuously and rapidly so 
that there is a steady flow of goods from the production line 
to the scrap heap. This, of course, will keep the mills of 
industry turning and at the same time reduce the necessity of 
performing certain types of labor in the home or in other 
places of the society. It will, of course, present a monumental 
problem for the garbage and trash collectors of the society, 
but this willno doubt be solved by using disposable disposals. 



Some Stmctural Consequences 

Continued technological development will result in certain 
structural changes in society . These changes are already under 
way and are, therefore, readilyrecognizable. The first is a 
trend toward giantism in the organizations that comprise 
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society. The size of future economic enterprises will far 
exceed their present scale and reach a truly mammouth size. 
Such growth in size is inevitable if the investments necessary 
to complete the mechanization and automation processes are 
to be made. 

The scale of these gigantic organizations will be measured 
in terms of their capital investment, and in terms of their out- 
put rather than in terms of employees. They will grow in size 
as measured in these terms while the number of employees 
remains stable or drops in number. This trend can be recog- 
nized today in the petrochemical industry where automation 
is more nearly complete than in other parts of society. 

Growth in scale of government can be expected to parallel 
growth in organizations in the private sector. The so-called 
public sector will have to assume more and more of the 
burden of maintaining and promoting the public welfare as 
society shifts from “full employment” to a “partial employ- 
ment” basis. This will occur as the distribution and consump- 
tion problems fostered by technological development emerge. 
The rapidly increasing population which will be supported by 
the benefits of advancement in technology will also place 
pressures toward expansion in government. The increased 
population of cities and states as well as the nation will create 
the need for a larger scale in governmental organization to 
meet the needs of the public;. 

Because of the natiire of the social and economic problems 
associated with advancement in technology government and 
private enterprise will be forced to form consortiums to meet 
exigencies of the emerging problems created by technological 
development. Such consortiums will resemble in form those 
between government and private enterprise in the atomic 
energy field and* in space exploration. Such patterns are 
already being experimented with in the poverty area and in 
education. To the sociologist, whose interest is in the real 
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structure of society rather than in the myths of its structure, 
it will become increasingly difficult to discover where govern- 
ment begins and private enterprise ends. 

In the face of such size and complexity in organization; 
the average individual, in the future, will feel more helpless 
than he does today when he attempts to relate to either 
government or industry. Because of the bureaucratic nature 
of both governmental and private organizations, power in 
society will become more concentrated in the hands of a few 
individuals who have enormous responsibilities for keeping 
the system operating. These individuals, while possessing 
great power, will themselves feel relatively powerless to con- 
trol the giant systems that they head. These systems will 
themselves be so large and complex that the men at the top 
will have difficulty in directing them in the directions they 
desire. 

In the process of technological change, the power structure 
of society will change. Economic and political power will 
shift away from some industries and institutions toward 
others. Such shifts are already noticeable. There was a time 
not long ago, for example, when the men who owned or con- 
trolled the railroads and the steel mills were the dominant 
power figures on the economic and political stage. Today 
power has shifted towards the electronics, petrochemical and 
aerospace industries. The future will see more such shifts in 
power away from traditionally dominant interests in society 
toward new and emerging interests. 

Because of the particular problems gif technological 
change,laborunionsand educationalinstitutionswillachieve 
new positions of power ini Jthe. futarev iJnions $ilis rgairi 
renewed influence; as; the;-anmbt^>'of worto^ oyer a real pr 
imaginary lost job security emerges out of the technological 
change .process,:. lEducatipnal^^.m will gain increased 

power as they engage in: research and training designed to 
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ameliorate the various problems growing out of technological 
development, and as more people spend greater amounts of 
their time as students in various forms of educational 
organizations. 



Warfare , Foreign Aid and Space 

The point is often made that our excess of production over 
consumption, given the limitations of our domestic system 
for distributing goods and services, is now being funneled off 
into warfare, foreign aid and space exploration. It is held that 
these activities are necessary to keep the economy growing 
since we are unable or unwilling through other means to 
utilize the full production of industry for domestic peaceful 
consumption. It is terribly difficult to counter this argument 
in a society that contains the amount of poverty that is 
present in ours. 

On this basis as well as on other ideological grounds the 
new left has opposed the military establishment and the war 
in Viet Nam. On this same basis millions of persons who per- 
ceive themselves as economically deprived question the 
wisdom of foreign aid expenditures and expenditures for 
space exploration. 

Whatever can be said about the merits of military pro- 
grams, foreign aid, and space exploration on both practical 
and ideological grounds, it seems to be apparent that our 
economy would be sorely taxed to distribute the products of 
industry were governmental expenditures in these fields 
discontinued suddenly . 

One direction that our society could go in the future could 
be in the direction of increasing activities of this sort so as to 
provide a continuous escape valve for our excess of 
productivity over the domestic, nonmilitary capacity to 
consume. 
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The exploration of inner and outer space provide particu- 
larly fertile fields for accomplishing such a purpose. For one 
thing, space hardware is fabricated by the opposite kind of 
productive process from automation. Such hardware is 
virtually hand made, and because of the necessity for great 
precision and reliability requires fantastic amounts of human 
labor in testing and inspection activities. Furthermore, even 
though space craft and their launching, monitoring and 
recovery systems are largely automated, they require large 
crews of highly trained and highly paid experts to design and 
operate them. Thus they present an example of how automa- 
tion and technological development has created a whole 
system of new occupations and jobs, which themselves do 
not produce consumable goods but create purchasing power 
for such goods in society. It is well to note that such 
enterprises are almost totally dependent on tax money for 
their support. Through them, using taxation, purchasing 
power is distributed to persons employed in, essentially, a 
noneconomic enterprise. 

The future of foreign aid and of military activities is the 
most difficult of all trends in our society to unravel at the 
moment. This is because they force us to think in global 
terms rather than in national terms and thus force us to 
attempt to face problems of world technological develop- 
ment and change. Several facts seem apparent in this field 
against which all forecasts of the future must be made. First, 
virtually every nation of the world is, in one form or another, 
attempting to promote technological development and 
industrialization. While some are moving rapidly (Russia, 
Japan and Italy) and Others are moving slowly (African and 
Southeast Asian countries), all are oriented toward moderniz- 
ing their exonomic system through industrialization, 
mechanization and automation; 

Second, the size of the population of almost all nations of 
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the world is increasing. This means that the size of markets 
are increasing and the demand for raw materials is growing by 
leaps and bounds. 

Third, no single nation of the world seems to possess the 
richness in raw materials necessary to meet the potential 
needs of its developing economy from domestic sources. 

Fourth, given enough time to mechanize production and 
access to enough raw materials there could be many nations 
in the future able to produce more industrial products than 
their domestic population could consume. 

These facts seem to point to sharper competition among 
nations for both markets and sources of raw materials in the 
future. In the past such competition has been a major source 
of armed conflict and the ultimate domination of one nation 
by another. Today, however, open warfare is too dangerous 
among the powers actually competing for markets and raw 
materials since atomic warfare could destroy the entire 
society and make the conflict meaningless. This means that 
the conflict over markets and sources of raw materials must 
be fought out on a different basis than in the past. 

What seems to be emerging as the solution to the problems 
of international economic relations is a new form of super- 
national enterprise system. Business and industrial firms are 
spilling past national boundaries and a rapid interpenetration 
of national productive systems is occurring; This is being pro- 
moted by foreign investments from private sources, and by 
foreign aid and the technological advisor systems promoted 
by governments; Nations are being tied to each other by 
super organizations that transcend national boundaries in 
both directions. This trend is observable in both the Eastern 
and Western -blocs ;pf nations; The so-called uncommitted 
nations are being courted from both sides and are being 
pushed slowly but surely, as the price for industrializing, to 
commit themselves to one or the other of the two blocs. 
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This interpenetration of nations in both the private and 
public sectors of economic development is far more signifi- 



brush fire wars that are taking place in those areas where 
neither bloc has established a significant beachhead in this 
manner; They are :also fah more significant than the existence 
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How do we perceive the use of automation and technological 
development as an instrument of society or an instrument to 

assume 



ing rather than forward-looking. We’re saying that the solu- 
tion to our problem of poverty is fuller participation in 
employment in the production system. This has been the 



ing the welfare of human beings in our society. Is this goal 



What rble does automation bear in full employment if, 
indeedj that is a goal df our society? The elevator operator 
said, “Next year 
it does my job.” 
operators. 

tion generally requires a superior level of skill and people are 
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Can the Order Change? 

One assumption underlying the process of technological 
development is that human wants increase indefinitely. As 
productivity increases, the number of different kinds of prod- 
ucts aiid services that human beings desire also appear to 
increase. The conclusion is that human wants are insatiable. 
Society itself transmits to us the notion of what we want, 
what is desirable, how many things and what kind. Is it pos- 
sible to change the values of society so that this particular 
insatiability of human beings involves a different order of 
things;? 



still a very i)owerful m6tivati6n. But, today there are people 
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Can We Choose Wisely? 

This is a critical time in the development of our society. The 
problem is serious because clear perception of what is going 
on is clouded by the amazing diversity that confronts the 
viewer; Poverty and unemployment exist side by side in an 



over 

from a previous stage of development — a backward step that 
may create much more difficult problemsto solve, perhaps 
on an international father thani a national level. In other 
wbrdsy in seeking absolution through participation in the 
industrial economic system as the road to correcting poverty, 
injustice and inequality in society, we may actually be choose 
ing td slow down changes imperative to attainment of a 
higher level of acluevement in society for the future. A sim- 
plistic choice now m|iy createyniore new kinds of problems in 
thefuture. ‘ 
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people at both ends of the talent spectrum are feeling the 
change and need to adjust their outlook. Some may feel a 
sense of frustration and inadequacy in competing for the new 
jobs. The sociological problem is to make it easier for these 
people to find the right place in society to fit in with a 
society that needs new and varied kinds of skills. 

We must really face the issue of automation and society 
realistically. All automation promises is a much higher utiliza- 
tion of resources available to the nation. Available resources 
are therefore magnified many times. In a sense we can afford 
any type of society we want. What kind? Utopia, of course! 

Perhaps we should visualize a serving society — a society 
that has learned a responsibility to man. And, to survive we 
must have a human-orient ed society, a humanistic society, a 
society of service to man. But if we get a jobless society , we 
get society without roles. People identify with their role in 
society — with what they do. If we look forward to a society 
in y^hich nobody has anything in particular to do in maintain- 
ing: the bread and butter aspect, then we are looking for a 
society in which, as we are trained to see it, no one has a role. 
Our model is unreal if we look ahead to several hundred 
milUon people in the country with nothing to do — machines 
taking care of everything they need — operating their cities, 
their transportation, their communications. 

New Directions 

Managements the past several decades has corne a long way 
ih understanding the individual and trying to build into the 
job more, opportunity for the individual to be productive for 
himself and for the prganization as a whole; we still haye a 
^ong^way :tb ^^Unithisiregardl 

We?have opportunities to be creative in consideringaltema- 
tive ways of utilizing time. Potentialities for self-development 
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as well as social contributions appear to be enormous. There 
are many movements - educational and otherwise - de- 
signed to allow the individual to explore himself or his poten- 
tiality so time does not have to hang heavy on the person’s 
ability to use it meaningfully. There is need to consider the 
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problem of motivating people in this area of self 
development. 
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It will become increasingly important to involve children 
at a very early age in the environment around them as partici- 
pants, not just consumers. If begun early enough it can be 
anticipated that young people will adapt easily to new roles 
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in their community. The idealism of youth in a new con- 
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structive form of expression would result. 

The problem, irnthis country, for some time to come is not 
merely going to be with the unemployable young. We have a 
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| temporary problem here, particular with some ethnic groups 
- but this will change and is changing. The pattern may shift 
to retired people and how they may continue to make signifi- 
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cant social contributions. The mores of our employment 
practice discourage their involvement in activities which are 
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income producing. 

The problem of the young is somewhat similar. Over a 
million young people a year come out of school without hav- 
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ing graduated. Over a million a year come out of school 
disaffected; with the routine of life, and they aren’t really 
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absorbed into the labor market until they are about 26 years 
of age. It seems our institutions are not geared to let them get 
out into the work world a tan earlier age; 

Da we ; face the matter bM 

| •a^;si^ie^-^y. not give the so-called ‘‘hatd^cofe” uneim- 
| pioyedia decent income and not woity about whether they 
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work for it? Perhaps one of our problems now is that we have 
too much inefficient labor in our productive system. Not 
using them may enhance our productive capability; and may 
be the cheapest solution in the long run. 

Gan man accept such an alternative? Do jobs provide 
human satisfactions which other roles cannot supplant? To 
what extent does a job define us as “in” rather than “out” 
from a societal point of view? Our institutions are operated 
to, discourage a person from being without a job. There is a 
prevalent belief that people tend to feel useless and unwanted 
when they don’t haVe an occupation as a part of society. This 
suggests that in Order to have people who do not work, in the 
conventional sense, the whole ethic of society must be 
changed. This may be necessary. A segment of our society 
appears already to have thrown away that ethic, successfully, 
to their own satisfaction. 

Is it permissabie for society to pay people a basic funda- 
mental living wage when they are born as a right of entrance 
into? this world? Does that suggest ihat sometime in the 
future we establish 'Criteria to determine who can be bom 
into this world? Or does it imply that we give people board, 
room, -sc^ifbrtli»'.^'a basic right 

becausetheyare here? Thesearequestionsbeingasked. 

The “ world owes me a hying” concept has become non- 
trivial; With guaranteed income* under some circumstances, 
unemployment may become the-desired status Tor some indi- 
viduals; 'iTher senior worker ? s =-.to be 
the first laid off and retreat to the back porch or the neigh- 

of tfie contemporary working man? Do most people, indeed, 
seek to maximize enjoyment with minimum effort? If society 
provides 

getisomethmg which to them is w they going to 
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There are some psychologists who would maintain that the 
only people who are really happy are those who are strongly 
committed to some sort of productive or creative effort, not 
necessarily for money, nonetheless some particular activity to 
which they are committed . 

Productivity is usually associated with the notion of effort 
extended for pay; Is it, in the individual's philosophy, pos- 
sible to Change over to creativity, not necessarily labors for 
pay? Some people are now doing this voluntarily but* can we 
rationalize paying, people for activities which we do not cur- 
rently label employment? Do we haVe to change human 
nature or do we simply take advantage of human potentiali- 
ties? One possible area in which to search for answers is in 
the study of how new careers are developing. 



In industry this problem has been posed traditionally in 
the conflict of the needs of the individual and the needs of 
the organization. Onesolution has been to change the nature 
of the business environment to more successfully tap the 
potentialities of individuals. Wide participation of employees 
is possible without adverse effects on production or profits. 
There are similar opportunitiesin education, in politics and 
in the social environment., 

A fundamental question concerns man’s real purpose in a 
productive society. ^eK^^^k'tevt^t' the purpose of life 
is really essentially to develop pneseif in as many aspects as 

about. Tfc is certainly not; to produce: a certain number of 
ta]ui§m^^ iipi#^ .realiy 

t^\Uvj8flife;'ia|ufully':andyC^ 
thesunvtotals of hu$an2|x^ 

wpirtd ^ '^kv^ithis;' 1 <type> \ofj ;'M^feaUzati^ only 

question is can Wf 

fies himself and is not detrimental to the people around him? 
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As a society we must learn what the constraints on the 
individual have to be. We had to learn what they were for 
business; now we’re in the process of having to learn the 
maximum range of liberty that can be allowed an individual 
in our society. That society works best which has maximum 
freedom, but only when accompanied by full responsibility. 

Is it correct to assume that man is inherently intellectual? 
Is it correct to assume that most people would in the future, 
assuming we have the productivity to permit fewer hours of 
work, become interested in serving mankind or reading the 
literature of the ages? Automation provides the means for the 
good life, but its definition is an individual affair. 

Hastening the processes of automation will increase the 
output of goods and services that American society is capable 
of producing and raise the general standard of living. The best 
for this society in the long run may be to increase our pro- 
ductivity and decrease the amount of work that has to go 
into doing this. The rub is that we are hung up on a value 
conflict. 

We’re making things automatically right now, and the con- 
sumer’s hand is guiding what is going on and choices are 
being made. We’re moving along a road that has certain 
points of “no return.” Decisions being made now will deter- 
mine how we live with automation and how far it goes. 

If “conspicuous waste,” as mentioned by Dr. Bates, is a 
concomitant of technological development, the concept may 
have ah undeservedly bad reputation. To some, conspicuous 
waste is a positively functional aspect of our society. 
Conspicuous waste; it can be argued, has saved millions of 
man-hours. For example, not having to return untold num- 
bers of bottles to the store and from the store to the proces- 
sor, which takes up hot only the returner’s time but also the 
store clerk’s time and delivery, may be regarded as a boon to 
mankind. Prepackaging has saved much time in food prepara- 
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tion in the home. The so-called conspicuous waste may have 
raised our standard of living tremendously. The point is, 
however, that conspicuous waste becomes the definition of 
the standard of living. Planned obsolescence or plain careless 
manufacture may more aptly describe the undesirable type of 
conspicuous consumption. 



With Automation Matured 

What sort of projection can we make for the future? Suppose 
in year 2000 we had achieved an automated society; our 
technology had reached a point where the achievement of the 
first industrial revolution, the conclusion or midstream of the 
second industrial revolution, the automation revolution was 
history. Assuming that automation is fully matured; what 
sort of society do we foresee? What sort of society is possible 
under conditions of mature industrial automation? 

It would seem that the first and most obvious thing that 
can be said of society under conditions of maximum automa- 
tion would be that the nature of employment in society and 
the extent of employment in iridust^ differ- 

ent than it is now. iFhefe will be a smaller percentage of the 
population employed in industrial occupations and various 
other productive occupations for shorter periods of time. 
There will be dozens of different ways, in which people in 
society will fill their time; when there has been release from 
much work activityv One direction is greater concern with 
self and its development; Another direction possibly is in 
terms of the satisfaction of the sensCs through new kinds of 
activities. Whatever the direction, it will represent a radical 
change in the patterns of activities Of people in society . 

Segments of society may have more work activity ^ not 
less; the managerial group for example. Today it seems that 
managers of organizations are increasing their work week arid 
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the pressures on them are becoming greater. The managers of 
big organizations may be busier in the year 2000 than they 
are today. Management itself, however, may become to a 
degree automated. Many managerial decisions lend them- 
selves well to automation. Managerial skills involve the hand- 
ling of information and we are developing information 
systems that can help make many of the decisions now made 
laboriously by man. 

Automated or not, managerial decisions in the future will 
have to be made more quickly because of complex involve- 
ments and the consequences of the decisions. Automation 
will supplement, as it is doing now, the art of management to 
the extent that less time will be necessary and perhaps less 
anguish in the making of these important managerial 
decisions. 

Conclusions Comforting 

The degree of automation in our society in the year 2000 
will probably be much less than, our technical capability war- 
rants. The process of automation will be less than totally 
complete because it will not be possible to alter society in the 
directions that will permit, the completion of the process. 
Society is constructed in such a way as to slow down, impede 
and perhaps even prevent the utilization of some of these 
techniques that could be employed- An example is education 
— in the university; Here is a. field that could utilize some 
automated higher education^ now organized 
in such a way that there will be great opposition to doing so. 
We may be unable^to take advantage of the technical revolu- 
tion because of these factors which are present in society. 
The society, now or fin the future, which is able to change 
values or modify its social organization will be the society to 
fully develop the potentiality of technology. 
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If automation was a monopoly of the United States, it 
could be controlled by our government, our industry, our 
unions, or social pressures. But, now we see the whole world 
quite eager and where able, willing to automate. Japan, for 
example, has chosen to automate to a high degree. On the 
other hand, we sometimes automate only when forced into 
it. There is some evidence in some fields already that we must 
either automate or suffer a loss of market and jobs. 

Just how all of these conflicting problems and interests 
will be resolved in the mature automated society will call for 
more realistic appraisal of facts, more study, and a deeper 
understanding of ail extremely complex society. 

Perhaps the Baieian world will ultimately appear, but there 
will be an intermediate world for which the developments in 
automation technology can provide promising solutions to 
pressing but manageable problems. In a way automation can 
be viewed as the necessary (and perhaps even miraculously 
appropriate) means for solving the emergent problems of the 
first industrial revolution. And, to many, it is comforting to 
note several essential factors in conclusion: 

1. The perceived rate of change in industrial technology 
appears to be slow enough to be readily absorbed without 
shock. 

2. The fruits of automation and its job creating potentials 
can be turned to the socially necessary task of putting the 
hard core to work and raising the level of living of the poor. 

3. When our domestic house has been put in order with the 
aid of automation, there will still remain the task of aiding 
the rest of the world. 
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Over 100 years since that Utopian forecast was ventured, we 
are still seeking the bliss implied by the ultimate in mechani- 
zation and automation. Certainly with great strides in auto- 
mation since the antebellum period * one can argue indefinite- 
ly whether we are happierv more studious, or enjoy more 
time to make love. To assert that automation has been a 
mixed b lessing is to repeat the obvious : the unparalleled U. S. 
standard* of living, partly attributable to the automation 
phenomenon, is under attack for its selectiveness, its cost in 
human values andlnaiural resources, and its apparent increas- 
ing indifference to those it serves. Whether the business/ 
industriai cpmmunity responds to this censure in a positive 
fashion is questionable. ^History is not very encouraging, nor 
do more recent events offer much promise. If the desired 
changes are brought about, institutional innovation will 



force of periodicipubhc oufcries: 

As material wealth has accrued, the “have nots” within 



cism at our unique .achievement realized 

and itomprfpw’s anticipated problems derive from our econ- 
omic; well-being: the headiines of any newspaper bear out 

As wei wrestle with the broader social questions, we also 
encounter other issues and other dimensions relating to 
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business and industry. Even within strictly economic bounds, 
the long-term prospects for automation involve complications 
created by automation’s own success. This dichotomy results 
from the cost shifts incurred as a production process evolves 
from a capital-intensive to a labor-intensive activity. The 
automation-unemployment debate, the movement of produc- 
tion facilities overseas, and the free trade-protectionism 
dispute are all variations of the same theme. 



A Look at Key Aspects 

Although the interrelationship between the social environ- 
ment and business entities within carries great weight for the 
future, this paper will focus upon automation within the 
more direct business/industrial/economic context. And from 
the plethora of possibilities that even this, narrowed-down 
subject area offers, I would like to concentrate* upon only a 
few items which I believe are less than obvious yet more than 
important to the long-term viability of automation as part of 
our industrial complex. . 

Automation will be instrumental in accelerating the 
dominance by a breed of business giants possessing increasing 
influence and control over our economic destinies. 

The affinity for bigness appears to be all-consuming. 
Whether by mergerin its many faces or internal growth, large 
size sometimes seems to be an end unto itself. How often do 
we read of a business marriage whose only rationale appears 
to lie in the. arcane financial data or the promptings of a mid- 
wife financial organization? But the movement toward 
bigness predates the current trend; its roots trace back to the 



When the consumer satisfied many of his needs directly, 

♦See Appendix 
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when the supply/demand parameter was specified in only 
local terms, when the manufacturing-through-marketing func- 
tions were all housed under one roof, when the demand for 
products was fairly static, and when the multiplicity of those 
products was extremely limited by demand and supply - 
then the small business entity could survive and thrive. 
Toward the last, third of the 18th century, these conditions 
were fast changing: the consumer and manufacturer were 
further apart, distances were now also measured in thousands 
rather than only hundreds of miles, urbanization was begin- 
ning its unrelenting siege , and the Civil War had proven that 
industry was the wave of the future. Bigness was not only 
desirable, it was necessary. The large organization could best 
accommodate a widely-based gepgratphical demand, it could 
obtain the requisite financial support, it could afford to 
advertise its Wares, and it could bxbrf the economies of scale. 

By the turn of the century, the “Robber Barons” and Big 
Business h^ caused enough disquiet to generate the Sherman 
Antitrust Act and to set the muckjakers off on their Crusad- 
ing tasl«. By today’ s standards, the corporate targets of that 
era wei;e pygmy-sized: 

Iiinl 9:1$' the? asset value of U.S. Steel totalled $2.5 
bilhon;itheadedtheasse ^tabulation ofthetop 1 OOin- 
dustrial firms. A similar tabulatiori for 1966 revealed 
that tKe TOOth listing in 1 966 topped the 1917 levels 
except for U.S. Steel: Realizing that inflation blunts the 
conclusion, it still is apparent perhaps ^ no>^ pven a 

truism ~ that bigness iis integral to oiir industrial 
makeup. ■.: - 



•Assets cost money; ;and thd ante keeps rising.. Annual 
inydstmimis in, plan t and tacilities may run into the hundreds 

ing to there huge sums, invariably, the next generation of 
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automated machinery will be more expensive than the pres- 
ent one, and the spiral will undoubtedly continue. Inflation 
plays its part and the “black boxes” are not the same, rarely 
will the replacement be a 1:1 substitute for the predecessor. 
The point, in brief, is this: the threshold levels both for entry 
and sustenance have risen. The consequences: the number of 
new entrants is limited, the cost of a blunder may be fatal, 
and the game may be left to the sometimes questionable 
competition practiced by the oligopolistic giants. Pockets of 
a particular market may be free of these constraints, if the 
entrepreneur can sense a gap or unfulfilled need and find a 
profitable means of serving it. This avenue is still open: 

Foreign cars probably have a significant and perman- 
ent share in our domestic car market, and in the com- 
puter field, the only profitable computer firms, other 
than IBM, are those that successfully pierced IBM’s 
flanks. These two examples illustrate typical modes of 
market entry. Foreign car penetration springboarded 
from established, well-to-do European companies. Their 
achievement created major policy shifts by the Big 
Three and the repercussions still persist. On the other 
hand, the successful non-IBM computer participants 
could not boast of any wealthy corporate support. They 
all brought the same credentials to their ventures: per- 
ception of a market opportunity, brains, financial back- 
ing, and no corporate base to offer a sheltering um- 
brella. Even with their success, the impact. upon IBM has 
been minimal, with; no discernible influence upon its 
share of the market. Where corporate giants have chal- 
lenged IBM head-on, their tosses to date have been huge, 
and tolerable only within the confines of a business 
entity that can generate the heeded financial resources 
and still remain a viable economic institution even with 
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a gaping hole in its side. These stalwarts are few in 

number, and still fewer combine the capability and man- 
agement daring to pursue such a precarious course. 

From the economic standpoint, the risks of dominance by 
giants are several. Accepting the classic arguments depicting 
the ills of monopoly or oligopoly, let me turn to the high- 
technology-based industries — those industries where our 
growth has been the most rapid. Can they provide, the con- 
tinued momentum for economic advancement if the field 
only allows the giant player to compete? Without being dog- 
matic on the subject, I think not, and we have numerous 
examples to support this contention. At the very least, one 
expects that the large enterprise performs its present tasks 
well but is often inertia-ridden when it must mount substan- 
tial efforts in a new direction especially where the impetus 
derives from outside sources of pressures. If, indeed, tech- 
nology change maintains a fast pace or even accelerates, can 
the giant move quickly enough to capitalize upon the 
change? 

From the social standpoint, the literature offers much for 
the interested reader, and I will not tread over familiar 
ground. If the points suggested, however, are realistic and Big 
Business does tend to limit the number of participants at 
least in several industries, there is only one source of counter- 
balance: Big Government. I am not implying that the game is 
being ;played in underhanded fashion, in a manner similar to 
the. machinations associated with the rise of several major 
industries in the late 1800 ’s. The paramount need to, be 
emphasized is that some mechanism should consistently offer 
the large industrial members alternatives that serve broader 
ends than just; the economic betterment, of the various partic- 
ipants. Arid this dialog or confrontation, as the case may be, 
should be continuous and meaningful rather than limited to 
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the crisis situations or impotent measures that often typify 
an ineffectual compromise. 

Perhaps the two considerations merge. If the economic 
drawbacks of Bigness can be nullified or at least muted, then 
the negative social implications will simultaneously diminish. 
The business risks associated with the introduction of new 
automated systems will be intensified by the conflicting 
trends of changing technology vs. the social and economic 
needs of our society. 

Economic kedliiies Predominate 

The spectre of rapid-changing technology creating a stream 
of .transformations in the automation process, with the inter- 
val between changes constantly being reduced, poses a per- 
plexing problem for the automation user. The compression of 
an equipment’s life cycle invariably forces the user to insure 
that its use is justified since the allowance for error is slight 
or nonexistent. At its admittedly ridiculous extreme, the 
business enterprise would allocate in zero time a large 
expense over a fixed output — exactly the opposite of auto- 
mation’s optimum environment. Yet technology’s onrush 
pushes us toward that end, at least in asymptotic fashion. 
Automation flourishes best on a diet of infinite volume of a 
unifonh product oyer an indefinite time period: 

! The Model T experience perhaps serves as a unique 
’ paragon; Over an 1 8-year period Ford produced 1 5 mil- 
lion homogeneous units with the aid of his new mass- 
* p r ddnctiph tecj^ques- (and, grossed $7 billion" in that 
interval): success sow^d the seeds 

„ Tor the compaiiy’s floss' of market dominance and 
leVimtS)^ W III But- ih his day, 

- Jlbrifc finuc^ the automation 

ideal; 
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But the wonderful one-horse shay can also lead to di- 
sastrous calamity when fortune or management ineptitude 
does not generate the optimum conditions: 

In 1948, a British engineer designed what was billed 
as the first automatic radio factory. All the radio’s elec- 
tronic circuitry was assembled via machines with no 
human participation. The inventor claimed that 50 
people and his machine could outproduce 1500 workers 
using traditional radioTConstruction methods. But, alas, 
when misfortune befell the customer for whom the 
machine was built to supply a huge volume of radios - 
Chiang s Nationalist China — the order was cancelled 
and the machine never was put to use. 

As newer variations of the automation process appear, 
they may be applied iii two modes: modernization of an 
existing facility or placement in a new plant. For the latter 
situation, the rationale for expansion via an enlarged capacity 
must be coupled with an anticipated increase in product 
demand. But when modernization is the underlying motiva- 
tion,. then we are dealing with a more complex circumstance: 
perhaps increased production or throughput is the impetus 
but more likely lower unit costs (by displacing human power 
at less expense) or the desire (need) for better quality pre- 
vails. , Or the pressure can emanate from a competitor who has 
installed newer improved equipment. To complicate the 
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to mind. Greater affluence and increased discretionary 
income, however, not to mention the multiplicity of fads 
(tailfins on the car) or changing trends (the volatility in men’s 
fashions), imply both lower volume of a given product and 
simply more products — both can be hostile factors to auto- 
mation success. Two saving graces may be the rising popula- 
tion — more people - reinforced by greater purchasing power 
at the low end of the economic scale. 

The potential for automation adversity presses in from two 
sides: technology forcing change, and a demand often inimi- 
cal to allowing that change to pay off. The case cited for the 
automatic radio factory is, admittedly, extreme and improb- 
able, but by no means impossible of repetition. The 
variations abound: 

From 1 964-1966, color TV receiver sales grew at over 
80 percent per annum, compounded. In 1967 the out- 
look held similar promise and the industry geared up 
accordingly with automated equipments participating in 
the preparation. From 1966 to 1968, the growth rate 
dropped to 11 percent; the falloff resulted from the 
convergence of several adverse conditions. The industry 
reeled, and is probably still caught in the hangover of 
depressed expectations. All participants have suffered to 
some degree, although most depend on multi-product 
lines and the exact price of the miscalculation is buried 
in corporate data. 

It is axiomatic that the only information available to the 
decision-maker describes past occurrences, and the accuracy 
of such inputs is often subject to question. Yet if there is one 
thing we know with absolute certainty it is the inevitable 
wrongness of past trends projected into tomorrow’s activity. 
Like it or not, technology change, via automation or other 
means, forces us to discredit the past and grapple with the 
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much more elusive future. The only contradiction of that 
thesis suggests that we “turn off* technology or impose a 
moratorium on technological advancement. This attitude 
harks back 150 years when the Industrial Revolution was 
picking up momentum; it is a modern-day Luddite philos- 
ophy and is as untenable and irrational now as it was then. I 
believe (hope?) that an artificial technology slowdown will 
not be enacted (by whatever means), but it is reasonable to 
expect that technology’s cause can best be served if tech- 
nology’s offshoots can be better anticipated and planned for. 



Relevant Keys to Success 

In part, better planning involves more information — more 
timely and more accurate. But those who view today’s high- 
speed data-processing system as the panacea may find that 
the proposed solution actually contributes to the problem. 
For information gathering requires a prior decision: Which 
information should be gathered? This then leads to “what is 
needed?” which finally brings us to the end of the road: why 
is the information being collected in the first place? Now the 
problem is really confronted and the computer’s benefits are 
placed in their proper perspective, namely, that the initial 
onus lies squarely on management’s shoulders. No matter 
how fast or how much information can be obtained, little is 
gained unless the human element has clearly asked the rele- 
vant questions and then forced the data-gathering system to 
slavishly respond to these needs. 

This is not a simple task. It requires a special kind of 
person (whom I will describe more fully in the succeeding 
section). His job is not made easier by the environment in 
which he must perform. As mentioned previously, the 
demands of a pluralistic society, both industrial and con- 
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sumer, frustrate any simplistic projection of past trends, 
especially for long-term forecasts. The reasons: 

1. Product availability abounds as new products appear 
and older ones are retained or dropped, thereby proliferating 
the choice alternatives open to the user. 

2. Demographic shifts, most of which are predictable, 
modify existing demand patterns even if product variation is 
zero. 

3. Social changes, most of which are unpredictable, revamp 
social values and mores, thereby introducing discontinuities 
- sometimes extreme — in traditional or even changing 
product demands or availability. 

4. The influence of governmental actions, often unpredict- 
able and unexpected, generates change by flat. 

5. The awareness and subsequent responses to world events 
may induce responses of short or long duration. 

Change has always been incurred by movements in each of 
these areas. It is the rapidity and often the depth of today’s 
change that add a dimension of challenge to our insight into 
the future: 

No less than 150 years ago, communication was 
practiced as it had been for centuries before. In 1832 
Morse’s telegraph and in 1876 Bell’s telephone allowed 
instant communication over wires. Marconi disposed of 
the wires about the turn of the century, and television 
later added a picture. Now the prospects appear more 
likely that we will utilize existing technology in new 
ways rather than seeking new forms. The communica- 
tions satellite, the marriage between computers and 
communication media, and the laser innovation might 
alter our means of information sensing and gathering in 
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the next 30 years as much as the notable inventions 

cited did in the past 130 years. 

The disruption of existing patterns is inevitable. The prob- 
lems — and the opportunities — will set exacting demands for 
business management. 

As automation penetrates more deeply into the world’s 
industrial environment, management’s greatest challenge lies 
in its utilization of our greatest asset - the skilled knowledge 
worker. 

If automation is carried to its ultimate conclusion, we 
might envision production lines without people, infinitely 
sensitive to output variations, and with self-imposed controls 
to monitor quality and other characteristics. Accepting that 
this end may never be achieved - for many possible reasons 
- it still represents a model directing the automation effort. 
If this end is reached, it imposes constant pressures upon 
other segments of the business Organization, e.g., marketing, 
procurement, warehousing and distribution, and, of course, 
the management role. If better means of automation are not 
matched by the capability to integrate automation’s output 
with the other organisms of the business, then the operation 
is not functioning at peak efficiency and automation ad- 
vances may have passed the point of diminshing returns. In 
short, industrial automation seeks the optimization of one 
segment of the business; as it approaches this goal, the 
spotlight moves to other functions. 

These are numerous examples of companies thriving via 
their superb performance in one phase of the business opera- 
tion: the company that consistently outpaces the competi- 
tion by its capability in generating a steady stream of new 
products ahead of the field, or by its skill at manufacturing a 
high-volume item regardless the point of origination, or by its 
finesse at convincing the market place of its products’ attri- 
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butes. In the long run, the consistently prosperous firm does 
many things well or at least it does few things poorly (and 
nothing important very poorly). 

Inevitably the large investment in automation and the suc- 
cess in its implementation dictate that management recognize 
and excel in the integration of the various functions per- 
formed within the organization. This is a difficult chore and 
only recently have we seen two of industry’s giants resort to 
committee management at the very top. Most good managers 
are strong in one area and adequate in many others. Often 
the characteristics conducive to the development of a parti- 
cular skill are at variance with the attributes required in ancil- 
lary fields. It is not uncommon in the engineering arena to 
reward technical expertise with managerial status and, prob- 
ably more often than not, the good engineer becomes the 
inept manager. Only infrequently have I encountered an 
engineering manager who can do both well - and for good 
reason. 

In the art of venture capital investment, the investing 
party is often naive concerning even the important 
features of a company’s product (product line). And, 
the investor maintains, that it is not important that he 
have this information. He looks for assets in a com- 
pany’s management that argue for success: the ability to 
view the whole rather than just a part, the sensitivity to 
his customers’ needs rather than an obsession with the 
details of how these needs can be fulfilled, the concept- 
ion of how the parts must blend and grow together. 

Although a top management should possess the broader 
insights needed to sharpen the whole organization, invariably 
it must delegate major responsibility to a subordinate group. 
And the members of this group must also command a multi- 
faceted viewpoint. Some will specialize, while others will be 
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more general in their outlook. What kind of people will they 
be? Their background probably embraces these features: they 
are well-educated, well-paid, possessed of broad interests, 
stimulated only within bounds by pecuniary motivation, and 
sensitive to many social and secular issues. Their skills are in 
demand and so they are mobile and sometimes even rootless. 
How does a management attract such persons and, having 
obtained them, how does it keep them happy, creative, and 
stationary? Many of the perquisites won’t work, nor will the 
stock-option plan, yearly bonus, or executive privileges be 
the answer. In short, I suggest that successful inroads by 
automation will compel business management to seek and 
find a “troublesome” breed of worker. This worker will 
demand a different treatment and environment, the absence 
of which may compromise the benefits reaped from 
automation originally. 

Although this skilled knowledge worker will exert a differ- 
ent set of pressures upon business management, the automa- 
tion vis-a-vis worker dialog generally follows a different path. 
The overwhelming mass of literature on this subject considers 
worker displacement, new skill requirements, social implica- 
tions, and the like. There is a major significant factor which is 
often overlooked and which, I believe, may be more funda- 
mental to automation’s role. 

Industrial automation for the foreseeable future will 
include some manual labor contribution. The total “automa- 
tion-no humans” setting is usually quite expensive and 
whether it is a desirable goal to shoot for is questionable - 
except in rare circumstances. Where the man/machine combi- 
nation offers the optimum resultant, what characteristics 
typify the human’s contribution? — generally, low skill levels, 
limited education, little or no initiative or creativity, and 
minimum wage requirements. In the high-volume production 
assembly processes, where automation is most conspicuous 
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and best justified, the dependence upon a human resource 
with the parameters described implies a contradiction for 
U.S. industry. This is not an asset for which U.S. labor can 
offer any leverage; quite the contrary, numerous countries 
possess amply comparative economic advantage since they 
can offer lower wages. Ironically, not only does this depend- 
ence represent a trending toward a relative weakness, it 
moves us away from a relative strength. And that strength we 
excel in - the knowledge, skills, and expertise which the 
world’s finest educational system provides to a broad spec- 
trum of America’s population. I can best illustrate this 
dichotomy with an example from my own background: 

Electronics, and most typically semiconductor elec- 
tronic components, pass through three stages of 
development in the sequence from idea genesis to mass 
production. The three stages, in turn, are brains-inten- 
sive, capital-intensive, and labor-intensive. At the outset, 
the ingenuity of one man or a group conceives of a new 
product or process and performs the first steps toward 
translating idea into reality (brains-intensive). Then the 
infant product advances to a prototype production line 
and the inevitable “debugging” minimizes the problems 
inherent in the production process actually fabricating 
the core of the electronic component, e.g., a silicon chip 
for a transistor or integrated circuit (capital-intensive). 
Finally, as learning curve improvements raise the overall 
production efficiency, the automation contribution 
approximates a eoristant/volume factor, which naturally 
approaches zero with sufficient output. And then the 
labor contribution predominates, a factor largely in- 
dependent of volume. The movement to low-cost labor 
areas - originally Japan, but now Taiwan, Hong Kong, 
South Korea, and Singapore — testifies to the credibility 
of the originail thesis (labor-intensive). 
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At present, the electronics industry is split on the free 
trade issue: the component makers seek protectionism 
in some form while the high-volume equipment makers 
generally favor free trade without constraints (since 
many of their products are also assembled overseas). 
When labor becomes the cost-reduction limitation and 
when the volume level justifies the action, the labor-in- 
tensive activity moves outside the U.S. The emotion- 
packed free trade issue pivots on this labor ingredient; 
where protectionism is advocated the argument usually 
is based on the lower labor costs in other countries and 
our inability to compete. Haven’t our labor rates always 
been high, relative and absolute? 

The long-term implications are clear. The movement of 
technology and automation advances between countries is 
accelerating. And we do not have a monopoly on the brains 
needed for innovation. It is highly unlikely that our labor 
force will ever be less costly than those in numerous other 
| countries. These realities present a challenging scenario for 
| business management. If most practical automation does 
require a blue-collar input, can we achieve a continuing tech- 
nology advantage to counteract our labor disadvantage? 

Two aspects of the automation/worker question have been 
aired. They pose fundamental uncertainties for the long-term 
viability of automation in several important applications. 
They even may be deserving of a rethinking on the optimum 
role of automation in our industrial society. 

Conclusions 

A century ago, automation was unborn and mechanization 
was still a fledgling. The underlying impetus favoring the 
movement to automation has not changed and, with the vast 
increase in the world’s population, its argument is stronger 
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than ever. We need more automation offering man a greater 
opportunity to do what only the human can do or what he 
can do better than a machine. The fallout of social problems 
and criticism asserts that automation is under scrutiny, and 
the business/economic community must therefore examine 
its own position. The regression of technology and automa- 
tion is not the answer, while an indifference to the questions 
is even worse. Ultimately, the users of the automation instru- 
ment should examine this powerful tool within the context 
of its economic and social consequences. Either considered 
without the other is inadequate. 

APPENDIX 

The few specific issues chosen to be discussed do not reflect our 
priorities on this subject. We have opted for depth rather than breadth 
and have therefore selected material both relevant and familiar to our 
experience. Other issues related to the general area of this discussion 
include: 

1. Social costs incurred to increase productivity. 

2. Depletion and defacement of natural resources. 

3. The inadequacy of social institutions to regulate the distribution 
of productivity’s outputs. 

4. The disruptive influence on employment patterns and subsequent 
social malaise. 

5. Mechanisms to regulate the flow of technology into useful 
channels. 

6. The relationship between the technologist and his social en- 
vironment. 

7. The inexactness with which technology advances can be forecast 
and their consequences determined. 

8. The role of automation as a macroeconomic factor. 

9. Automation’s contribution to bridging the gap between the 
“haves” and “have nots.” 

10. Automation’s impact on the productivity of capital. 
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An important preface to a summary of these discussions is 
the proposition that fundamental agreement is virtually non- 
existant in any significant area of the economic scene. And a 
large element in this is the absence of hard data in this entire 
field. Nevertheless, effective reaching toward consensus can 
be done — a better understanding of the basic universal forces 
involved being one of the objectives of this symposium. 

A related but much broader prefatory proposition is that it 
is very difficult to pin down dependable causal relationships 
between automation and economic/business variables. There 
are several reasons for this. The most immediately evident is 
the fact that this is a complex, dynamic society, in which the 
concurrent operation of numerous factors makes doubtful 
the validity of isolating even one for intellectual examination. 
Second, when automation is defined with some vigor — as 
meaning something more specific than a continuation of the 
rapid technological change which has characterized this 
country’s economy for many decades — there is perhaps a lot 
less automation around than is often supposed. 

Put differently, because of a wide variety of “frictions” of 
the sort that accompany any evolution, we are becoming an 
automated society less rapidly than much contemporary 
journalism suggests. Finally, in a number of ways there is evi- 
denced around us a tendency to attribute to (blame) automa- 
tion much more than can honestly be laid to its door. 



1 84 Questions of Size, Affluence, and Displacement 

Is Size a Problem? 

Nevertheless, there is no doubt that automation does add 
some extra push to what is happening. Thus there is stem- 
ming from this source an additional dynamism, and extra 
accentuation of some trends which would otherwise have less 
force. 

For example, Dr. Kleiman’s proposition that, “Automa- 
tion will be instrumental in accelerating the dominance by a 
breed of business giants possessing increasing influence and 
control over our economic destinies,” raises significant ques- 
tion. There are those who doubt that this really will be a 
consequence of automation - who pointedly suggest the 
absence of dependable data for reference, and who also call 
attention to some of the ways in which automation is devel- 
oping that do not provide sole advantage to bigness. There 
are even those who are quite confident that public (anti- 
trust) policy will in any case prevent automation’s growth 
from contributing significantly to giantism. 

By and large it is the large companies that can afford to 
emphasize enterprise instead of company. For example, the 
computer operation of one large company is generally con- 
ceded to have been very unprofitable during the past decade 
or so. But, this will probably become a most successful opera- 
tion, not because of its own capability, but because it has a 
protective umbrella over it and all the time it has been able 
to draw upon the resources of an enterprise with the ability 
to tolerate the losses because of other very profitable opera- 
tions. A major difficulty lies with the one-product young 
firm. Usually, the business risk here is much greater and the 
only money that comes into such enterprises is the capital 
money willing to take the big risks of loss in order to incur 
the big returns as well as problems. 

Many of our smaller companies today are surviving well 
because the larger companies are not out doing their field 
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work. There are many major businesses in this country that 
have not had the courage to face up to the realities and make 
some needed changes; but there are other major companies 
that are trying desperately to change the business they are in. 
They are companies of the past ten or twenty years that were 
once considered as the Rock of Gibralter. However, it does 
not appear that size alone makes the feeling in the executive 
suite any easier, particularly with the fast pace of technology. 
Large corporations can die and we are going to see some big 
ones die in our lifetime. It seems that the small, viable com- 
panies have an advantage in the mere fact that they are 
viable, more flexible. 



What Way to Move? 

However, given some probabilities here — that bigness fa- 
vors technological intensification by way of automation, 
and that automation in turn favors the further growth of the 
giants — what are the implications? It is widely supposed that 
one of the consequences would be an intensification of prob- 
lems of external/social diseconomies of which we have of late 
become so conscious — and not least because of the sheer dis- 
economies arising from a speeding up of the process of 
socioeconomic change. One of the prime ways in which 
these diseconomies must be redressed is action by govern- 
ment. But, the issue of how much and what kind of govern- 
ment action is desirable, understandably, depends greatly 
how large are the “sins” we attribute to automation. More 
specifically, it matters what view we take toward the worker 
displacement that is attributable to automation progress. If 
there is here a mass phenomenon, where the remedy would 
seem to rest on significant institutional intervention, govern- 
ment would have to be asked to assist in the making of large 
structural adjustments. On the other hand, if the correct 
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image is rather of a succession of individual adjustments to 
the changing scene, the government could well content itself 
with “guaranteeing” enough assistance to minimize unem- 
ployment friction. 

Dr. Kleiman has suggested a trend, something that might 
very well happen, given certain circumstances. However, you 
have the pressure of technology, the creation of new and 
different things which offer something better, quicker, easier, 
etc. On the other hand, you have society, which really isn’t 
awfully sensitive to technology per se, but it is in a certain 
state of flux itself due to many conditions - it could be from 
government activity; it could be from social changes which 
we are all familiar with; it could be from career influence. 
The aspirations of society on the one hand and the results of 
technology on the other may actually be opposites. Today, 
the trend is moving toward giving society what it wants 
rather than it being a collision course between the two. 

In the early years of automation, engineering effort was 
directed mainly toward finding great uniformity of product, 
but of necessity today applications to meet the demand for 
product flexibility are growing. The manufacturer must main- 
tain flexibility if he is going to survive. There is no doubt that 
concepts offering flexibility in automation are expanding. 

The higher flexibility automation, thus, is just entering the 
manufacturing process. Ten years from now the systems 
installed in response to flexibility of market demand will be : 
pretty sophisticated systems and, economically speaking, 
pretty significant equipment. t 

From the overall standpoint, a good example is found in 
the electronics area: The major innovation in electronics is i 
the integrated circuit - the successor to the transistor. It has 
been known for approximately ten years, but has been in 
production for only about five years. It has had an impact on 
the industrial scene and on military equipment but it hasn’t 
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as yet reached consumer goods. One of the reasons here is 
there is a great deal of volatility not only in knowledge but in 
nature of demand for the end product. The technology has 
been changing rapidly in this area - demand has gone up, 
volume has gone up tremendously, and this generally argues 
for some movement toward automation. The technology is 
pushing one way and the nature of the demand for the pro- 
duct is pushing another way. The importance of getting an 
integrated circuit into a television set is moot. 



The Risks are High 

A most critical factor that must be recognized is the risk of 
the application of old technology to automate manufacture 
versus the fear of new technology - how new technology will 
change major requirements. The economic “unknown” factor 
is often the write-off time available for achieving economic 
automation. In addition, the reduction of cost is to a great 
extent the function of product design. In doing studies of 
unit costs, you find very quickly that the limitation may 
often be that the product design is not very amenable to 
automation, although it can be done. Another limitation is 
the economic problem of building sophisticated automated 
equipment that can handle a complex product, and then sud- 
denly learning that that equipment will not be usable because 
of changed configuration demanded by the product 
designers. 

With regard to changes inhibiting automation, it would 
appear there are two different kinds — one is created by con- 
sumer demand and the other by manufacturers. When you 
get to the point where a technique or a methodology is in- 
volved primarily for the sake of change or when there are 
changes that do not have anything to do with the essential 
function of the product, you find automation inhibited 
severely. 
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We must make the assumption that we are going to con- 
tinue to automate and we are going to have to automate if we 
are to compete in a world market. How are we to compete 
unless we design systems which ultimately use less labor than 
the other fellow? Or, to put it in other economic terms, that 
increase our productivity. 

Technology is becoming more mobile. Also, it seems that 
the present cost differential in the labor forces is probably 
going to be more or less permanent. Why should we expect 
that we in the long run are not going to have to work as hard 
as the next fellow if we are going to keep ahead of him? The 
Japanese have essentially been copying a great deal of the 
technology from the United States since the war, and they 
have copied it very well. Obviously, they are going to be' a 
force to be reckoned with if they move ahead. 



Changes in Approach Needed 

There are two very basic factors that we have to consider 
and perhaps be worried about. One bears on the education 
area, and the other one is an economic problem particularly 
related to this discussion. It appears that the rate at which we 
introduce technology into our society — certainly this 
encompasses automation - is dependent on two factors, 
more than anything else. One is the rate at which we train 
people in levels of thinking which some of our people have 
and many of our people can’t even imagine exists. I think our 
future society will hinge upon total changes in our whole 
educational process. 

The other aspect is a financial one„ because the application 
of technology and certainly of automation is dependent upon 
a considerable investment ahead of the time in order to raise 
the productivity of our system. Yet, we face something in 
this country now which should worry all of us — our balance 
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of payments problem which is having an increasing dampen- 
ing effect on oui domestic economy. 

The only significant attack that can be made to redress this 
imbalance is through further increases of our productivity 
and thus our competitive position. And yet one of our 
responses to that problem and other domestic problems is the 
action we have taken through our financial medium to 
tighten up credit and make credit more expensive. And it is 
the fluidity of the financial medium which is, along with 
education, the controller and significant agent in the rate or 
pace at which we can automate. By doing the things we are 
doing in our country now in this financial effort, we are 
working against ourselves. We are working to use an imper- 
fect tool with long lag which tends to, not so much by the 
cost of money but by the uncertainty it introduces, slow 
down the very industrial proc 'ss of adding automation at the 
time this country desperately needs to add automation. 

Some of the economic discussion concerning automation 
and society seems to be ideological/historical at the root. 
Against the strong claim that a society which has been highly 
fragmented in its approach to all lands of issues must now 
more vigorously plan for contingencies before they arise, the 
emphatic observation is made that somehow but regrettably 
this society has already become too tightly knit. Only part 
relates directly to the automation issue as such. However, 
some of those who see a necessity for broadly expanding the 
role of a “big brother” government express fear that such a 
government, augmented by today’s and foreseeable informa- 
tion technology, could easily be a very high price to pay for 
such questionable “help.” 

Partly for these reasons, government is not seen as the only 
or key avenue of redress against the build-up of social/eco- 
nomic diseconomies. Another important counterforce will be 
business social responsibility attitudes and behaviors. To be 
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sure, not everyone agrees on why businessmen exhibit these 
attitudes and behaviors. Moreover, it is fully understood that 
automation does not in any sense stand as a sole, and not 
necessarily even a large, causal factor behind this phenom- 
enon. But few doubt that we are today witnessing a signifi- 
cantly different business community from this standpoint, 
that this is a trend which can only become more manifest, 
and that it will help reduce the need for any rapid growth of 
government responsibilities. 



The Labor Scene 

Discussions have been voluminous concerning various aspects 
of the labor force in an automating society. There seems to 
be a rather wide consensus on the proposition that the mix of 
skills/talent required will steadily move toward the high ca- 
pacity/large responsibility end of this spectrum. This of 
course has become “conventional wisdom!” 

When industry invests in a million-dollar piece of 
machinery that is to run around the clock, seven days a week, 
the demand is for a pretty intelligent attendant, not neces- 
sarily a college trained person - a person who is an experi- 
enced operator or a mechanic and who now has developed a 
great many additional judgments/skills capabilities. In fact, 
one of the exciting things experienced is the natural human 
jump at the opportunity to have a higher skilled job which 
uses more judgment. The very value of the equipment put on 
the line dictates the kind of people and the more productiv- 
ity obtained. Systems have been put on the line that have 
increased productivity as much as 10 to 1, and when a com- 
pany takes this type of step, every minute is a very expensive 
proposition. The person at the bottom of the whole line of 
command, who is going to stay with that equipment day and 
night, has got to have a considerable amount of good judg- 







HOWARD R. SMITH 



191 



ment. That is what makes their job “fun” compared to the 
monotonous, simple duty they were performing before - 
they are called on to use some pretty exciting judgment, 
because the machinery is not without its problems. 

However, there may be an added twist here which signifi- 
cantly parts company with what “everybody knows.” This 
assertion is that in automated industry as we now know it 
and will experience it in the foreseeable future, the irreduc- 
ible minimum of blue-collar labor cost would perhaps not 
add much to the balance-of-payments inhibition in foreign 
trade that we are also up against. 

Inevitably, discussion about the labor force turns to the 
displacement of men by machines. And here, too, there is 
substantial agreement that one of the fads of the day is 
greatly to overdramatize the rate at which this displacement 
is taking place — particularly by the use of gross figures 
rather than net as well as by ignoring ordinary everyday 
changes. Even more specifically, the process through which 
men are displaced by automation is rather less direct than is 
often supposed. 

I At the micro level, for example, the automating firm is 
! likely to be an expanding one — with the result that more 

employees are shortly needed rather than less. Moreover, as a 
consequence of the lead-time planning which is more and 
more characteristic of such concerns, people are reshuffled 
internally or moved so directly to satisfactory employment 
elsewhere that minimum adjustment discomfort ensues. 
Which is to say that the displacement problem will most 
likely originate in those sectors of the economy — firms or 
industry — which are not vigorous enough to maintain 
themselves intact. 

In macro terms this means that the labor displacement pro- 
I cess in an automating society follows essentially the same 
! dynamics as in earlier technological advance. Thus economic 
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sectors not keeping pace with the rest of the economy lose 
resources — some of these being released workers who do not 
readily find alternative or acceptable opportunities. In this 
way there is created a sort of a “poor* of the technologically 
unemployed, and the measures of the magnitude of this prob- 
lem are rate of input into the pool and the effectiveness of 
the work of keeping these people satisfactorily employable in 
the new technology context. And of course the causal role of 
automation here is the speed of its introduction and there- 
fore the education/training task its needs impose upon use. 

Here, necessarily, some of this reshaping of the labor force 
can be achieved by collaboration with available education 
facilities. Education policy outside but adjacent to the busi- 
ness sector must accept much of this responsibility — both by 
working directly with those already in the unemployment 
pool, and by more effective development assistance for the 
pre-labor force group. 

In the words of one observer, “Our engineers say we get so 
smart so late and we don’t always have the ultimate idea at 
the beginning, but we do simplify things and make it easier to 
operate these complex systems. Computer programmers are 
certainly much more sophisticated now than any workers 
were in Charles Dickens’ time or even thirty years ago. I 
think we will find our people on continually higher plateaus, 
even though in any given decade their particular job may be 
made easier for them when man’s mind is applied properly. 
Actually, all the areas we are talking about today will be aca- 
demic when our children have reached our age - they’ll be 
worrying about all kinds of new problems. There is after all 
literally no end to new levels of sophistication.” 
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The future starts now. Most assuredly, if we examine care- 
fully, the character of this future is mirrored in the events of 
the past. 

Today’s decisions, based largely on past performance and 
achievement, will relentlessly shape the future. Seldom will it 
be done through massive long-range edicts but mostly 
through a long series of short-range steps continuously redi- 
rected and aimed toward the desired goal. 

If the events of the past are misread by intent or accident 
important decisions for shaping the future can be calamitous. 
This Symposium has as its fundamental purpose to examine 
the place of automation as the salient factor in the produc- 
tion of goods and services, and to understand how it affects 
and is affected by all other aspects of the economy. 



History Speaks 

Like the far-sighted prognosticator of 1 897 who saw all farm- 
land being gobbled up in 20 years to provide oats for the 
rapidly rising horse population, we too can easily look at the 
wrong indicators. To see the future most realistically requires 
that we see the automobile that was on the scene in 1897 
despite the impact of the horse population. And even though 
the total number of horses did indeed increase, they were 
used more and more for pleasure, not power, and automation 
of the farm solved the feed problem. 
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Re-education for an Age of Automation 



Dr. Earl L. Butz, Dean of Continuing Education, Purdue 
University, objects vehemently to the apologetic attitude of 
many engineers, scientists and economists with regard to 
automation, “Don’t apologize,” he correctly points out, 
“The advantages far outweigh any possible undesired effects. 

Ignorance and misinformation created by fiction writers 
have conspired to create a great myth. The great myth is that 
automation fosters loss of employment and is in fact anti- 
social in character. The truth is precisely the opposite. 

In our advanced economy with its proliferating markets 
and products, recourse to automation techniques is often the 
only practical answer to the need for low-priced products, 
mass market satisfaction, high quality and precision where 
labor is demanding and expensive. 

Automation is merely a part of the vast technology of our 
industrial and scientific complex. Its principles are based on 
almost a hundred and eighty years of engineering research 
and development that began with the fundamental concept 
for an automatic flour mill invented by Oliver Evans in 1 783. 

What is it? Nothing more or less than the technology of 
manufacturing, processing or performing services as auto- 
matically and continuously as business economics demand. 

The key is economics. The stimuli are competition and 
consumer demand. 

First, let’s recognize that automation is with us. Its use in 
manufacturing has been expanding gradually over the years. 
We are obliged to recognize its help and its major contribu- 
tion to our standard of living. One need only look at the 
shelves in the local hardware or grocer’s to see the typical 
output of automated operations and plants. 

Properly applied, it makes possible desired goods and ser- 
vices at reasonable prices through two advantages: greater 
productivity, without added labor, and increased throughput. 
In 1920 a telephone call from New York to San Francisco 
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cost $20 and for the same price 1 037 letters could be sent. 
Today the same call costs $2.85 but only 47 letters can be 
sent for the same price! 

Early in the 1 800’s it is recorded* that a member of the 
French Assembly introduced a bill specifying that all wood 
cutting shall be done only with a dull ax, ostensibly to insure 
work. With typical French humor the bill stated that any 
sharpening would be considered an offense against public 
policy! 

It seems that problems of consumer demand, job availabi- 
lity, production efficiency and related areas of economic life 
have changed but little over the years. Now, in place of the 
cry, “Machines have taken your place,” that appeared follow- 
ing the Civil War, the new theme is “automation.” 

In reality, the focus today is on a problem that is far reach- 
ing in its significance. It calls for a new penetrating look at 
the economic structure, and a renewed interest in our free 
enterprise heritage and the individual’s good. There is no easy 
answer. Understanding holds the only enduring promise. 



Economic Pressures 

Few investigations to date have bothered to deal with the 
fundamental realism of industrial enterprise and evolutionary 
change. Industry was bom of service. It has developed by 
serving the material needs of the individual and not merely 
by providing jobs. The entrepreneur makes a job for himself 
and others by developing a service or product that attracts 
customers. American freedom and free enterprise created the 
conditions under which all are free to take advantage of the 
opportunity to make themselves or the product of their skills 
and thinking valuable to others, even indispensable. 



* Economic Sophisms by Frederic Bastiat, D. Van Nostrand Co., Inc., Princeton, 
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Certainly the history of industrial growth has not been one 
of machines creating problems. Consumer demand and its 
influence on business outlook has in large part been the 
troublemaker. Industrial development is relatively slow and 
unsteady. By and large, it follows from the stimulus of con- 
sumer demand. As the consumer’s attitude, actions, and out- 
look swing in wide variations, industrial effort to serve 
follows suit with tremendous backwash effect on the for- 
tunes of all workmen involved throughout a great interwoven 
maze of connected services. The consumer and jobholder for 
the most part is the victim of his own choices and whims. 

Looking at the facts, the simple truth about all machinery 
is that it works for everyone. The automobile, the washing 
machine, the gas furnace, the refrigerator, all serve to con- 
serve effort and make life more enjoyable. As such, all 
machinery obviously eliminates the need to do some kinds of 
work, of course. Witness the blacksmith, the glass blower, the 
tinker and even the housewife - but the result has been a 
continuing stream of new kinds of work — in operating the 
equipment, servicing it, helping design and build it, and sell- 
ing its product, as well as in utterly new industries and ser- 
vices. Outmoded occupations decline — recruitment and 
opportunity emerge in new fields. The common denominator 
is change. Today, Symposium participants have observed, 60 
per cent of active jobs fall into services and that during the 
past decade the big job growth has been in services - some 
17 million new ones — equalling the total employment in the 
manufacturing area. 

Because of change, one of the growing problems of recent 
years in relation to automation has been in communications 
- communicating an understandirfg of what’s happening and 
why. Most important is the fact that economic survival of the 
United States in the years ahead will require more and better 
automation. To gain the widely implied affluence so often 
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discussed will demand better understanding by every citizen, 
continuing research and development, and intensified study 
of the automation technology by engineers. 

The way people look at automation is highly colored by 
their own ideas and by their personal experiences. Ask the 
man who sits in an air conditioned cab and operates a rolling 
mill how he likes that machine and he will tell you in glowing 
terms how it beats the old days when he bent, perspiring at 
the hot rolls. But ask him what he thinks of automation, and 
he is apt to launch into a diatribe about how it is “throwing 
people out of work.” 

Our technology is changing, of course, and this often 
brings about short-term dislocations and displacements of 
workers. But this has been going on for a long time and in- 
variably leads to the upgrading of those workers into jobs of 
higher skills at higher pay. A familiar example is the rapidly 
vanishing ice-man, who used to deliver ice to old-fashioned 
iceboxes which opened at the top and dripped water at the 
bottom. The mechanical refrigerator changed all that under 
the approving smiles of the housewife. For every single 
ice-man of old, you will find hundreds today who are manu- 
facturing refrigerators, repairing them or selling them in air- 
conditioned stores — all jobs which pay a great deal more 
and require considerably less manual effort, and which never 
existed in the days of the icebox. 

Effects of Change 

The pervasive myth that effects of automation in some man- 
ner must be “cushioned,” sidesteps the issue of just how do 
we Obtain all the goods and services desired? Fulfilling the 
demand for goods, meeting the need for reasonable prices, 
maintaining a rising wage scale, reducing the hours worked, 
and creating better working conditions make automation an 
imperative. 
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The main problems that face both management and labor 
in this regard are far different than have been ordinarily pre- 
sented. On one hand, ill-timed pressures by labor and govern- 
ment can and do put an actual end to the business with total 
loss of jobs. The newspaper businesses of New York are clearly 
one of the multitude of these problems. Urban renewal is 
another. Automation is also clearly not the problem here for 
there is none. The mythmakers have effectively established 
the idea that machines put people “out of work.” On the 
contrary, increasing use of machines is being forced through 
such means as minimum wage laws, wage increases without 
matching rises in productivity, and rising taxes. 

Seldom does one hear anything about the cost and effort 
required to combat these adverse conditions. Automation is 
no automatic answer. It must be recognized here that enter- 
ing into the increasingly complex areas of automation tech- 
nology is costly and hazardous.* It is vital that the industry 
has an attitude of real support and dedication to productivity 
advance. Genuine understanding must exist in management 
circles. No one can assure success with automation other than 
the manufacturer himself and he must be ready to risk some 
funds or there will be no real advance. Unless there is motiva- 
tion to invest there will be no automation and a laggard 
management can be caught unawares. 

To introduce change, such as automation brings, requires 
strong motivation or some intensive driving force. Automa- 
tion is no driving force; it is an evolving engineering tech- 
nology. Research and development is the real driving force of 
change today. Various agencies of government have financed 
With tax money over two-thirds of the more than $100 

♦However, it is interesting to note it is more hazardous to avoid risk. Of the top 
500 companies of 1900, only 70 are still on the scene. Of the top 100 of 1917, 
only 43 are among the top 100 today and 28 have disappeared entirely. Of the 
200 fastest growing companies of 1940, only 30 are still in existence. 
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billion spent on R&D in the last decade. The “Manpower 
Report of the President,” March, 1964, comments in this 
regard, “In view of the great expansion in R&D activities, it 
may seem surprising that productivity and technological 
change have not proceeded at an even faster pace. . .” 

The “Report of the Committee on Utilization of Scientific 
and Engineering Manpower” by the National Academy of 
Sciences states, “. . . statistics alone do not fully reveal . . . 
the government’s deep involvement in science and tech- 
nology, creating a complex relationship involving the govern- 
ment, the universities, and private industry.” 

Thus, when the onus is placed on industry through oblique 
references to automation as the creator of change, nothing 
could be further from the truth. A careful look at various 
areas of change and their basic causes reveals that economics, 
government, and consumers will in fact “shape the future.” 



Future Aspects 

Automation has been much maligned, sometimes revered, 
and frequently misunderstood. The things we read and hear 
about automation range from the wonderful to the ridiculous 
— from the proved fact to the wild rumor. Just how do we 
sift fact from fable? 

The growing body of literature on automation and prob- 
lems supposedly allied with it has been put forward mostly 
by social scientists, but it is industry that gets clobbered by 
misunderstanding and misconception. This Symposium on 
Automation and Society has been convened in order to help 
develop a better understanding of automation. 

To orient our thinking about automation, we need to 
examine a few basic facts. First of all, industrial productivity 
in this country, as borne out by statistics, has increased fora 
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century or more — and is still increasing. This tells us two 
things: 1. We could not have accomplished this at a ‘ without 
automation, and 2. Some degree of automation has been 
with us for a long time. 

Up to now, American industry has a splendid record for 
meeting all demands put upon it in peace and war. But what 
comes next? Forecasts for 1985 - just 16 years from now — 
indicate that our labor force will reach 1 10 million, and our 
Gross National Product will zoom to $ 1 .4 trillion. Here again, 
we notice that with a labor force increasing less than 50 per 
cent, we will have a GNP more than double. Will American 
industry prove equal to the task of meeting such needs? 

These facts are clear: We began our “Industrial Revolu- 
tion” more than two centuries ago by replacing human and 
animal energy with mechanical energy. We have been engaged 
for some time in an extension of that industrial revolution 
which might be summed up by the word “automation.” 



A Challenge 

Automation, like technology, is a practical tool. Used with 
understanding it can provide major assistance in advancing 
our economic position. The challenge to us all is real and 
demanding. It is important to know and understand the 
general underlying facts of today’s technology. Recognize 
that progress is never painless or automatic. Understand the 
economics of our competitive marketplace. Relatively lower 
cost products and services, with improved quality, are pos- 
sible through automation, and the result will be increased 
availability of goods, increased employment, and greater 
enjoyment. 

bur conclusion is we can be effective in meeting the needs 
of a changing economy. 

In technology we will have to improve our knowledge of 
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how processing systems function; In sociological areas we will 
need imagination in dealing with critical problems of change; 
In our pursuit of education we must develop flexibility to 
adjust to new needs; In the area of economics we must 
develop better planning in depth to enable management to 
maintain a stable economic position with automation. 

If American industry can continue to produce larger 
volumes of better products at lower costs with less manual 
labor, the horizons ahead will be brighter and better than any 
we have ever reached. 



Oak 

& 9 (J 



Appendix 



Center for Study of Automation and Society 

Information gained while planning the first annual Sym- 
posium on Automation and Society, and at the symposium 
itself emphasized two points. 

First, there is a large requirement for information and ser- 
vice dealing with the automation-society relationship. 
Second, there is no central source for such information and 
service. A number of institutions have pursued various facets 
of the relationship. None, however, has approached it with 
the breadth attempted by the first Symposium on Auto- 
mation and Society. 

Encouraged by the success of the Symposium its co- 
sponsors set to work on plans for a more ambitious 
undertaking. 

Result of these plans is the Center for the Study of Auto- 
mation and Society. It was established as a non-profit cor- 
poration in Athens, Georgia, in the summer of 1969. 

Purpose of the Center is “the continuing study of relation- 
ships between automation and society so as to encourage the 
development of automation in harmony with and for the 
benefit of society.” 

Co-sponsors of the Symposium - the University of 
Georgia and Reliance Electric Company, a producer of equip- 
ment and systems for automation — are the initial sponsors 
of the Center. The Center is undertaking projects in four 
principal areas: 




• A data base to provide comprehensive and current infor- 
mation on completed and in-process work and statistics 
dealing with the automation-society relationship. A 
library, computer-based retrieval system and bibliographic 
publications are among the projects planned in this area. 

• Research to generate ideas and information on the automa- 
tion-society relationship from such standpoints as curricu- 
lum development, economic measurements, technological 
forecasting, labor and management policies, and planning 
for change. In addition to its own research the Center will 
provide study facilities for research projects initiated by 
others. 

• Information, generated by research, annual symposia and 
other means, made public through monographs policy 
papers, periodicals, and audio-visual teaching materials. 

• Consulting to those planning for automation in both tech- 
nological and social terms. 

Projects in these areas will involve both the Center per- 
sonnel and the professional resources of a number of universi- 
ties, corporations and agencies with which relationships are 
maintained. Work will be undertaken in the U.S. and abroad 
because the Center's interest, like the components of its 
study, is international. 
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